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1.0  INTIOXJCTION 


1.1  HIRPOSB  GF  TECHNICAL  MANUAL 


This  publication  is  intended  to  be  a  technical  reference  guide  to  be  used  by 
trained  repair  technicians.  It  will  attempt  to  cover  all  dealer-serviceable 
sections  of  Kaypro  computers.  This  manual  replaces  previous  manuals  on  the 
stibject. 

The  procedures  and  information  contained  in  this  manual  assume  technical 
expertise  c«i  the  part  of  the  reader.  To  avoid  personal  injury,  do  not  perform 
any  servicing  unless  you  are  a  qualified  service  technician. 

It  is  our  desire  to  provide  dealers  with  the  information  and  support  needed  to 
expedite  repairs  and  provide  the  users  with  the  service  they  deserve.  We 
encourage  your  comments  and   suggesticais  regarding  this  manual. 
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1.2  SCDPE  OF  TBaffiUCMj  MMttEVL 

The  information  and  procediares  covered  by  this  manual  assume  some  technical 
knowledge  on  the  part  of  the  reader. 

The  policy  of  Kaypro  Corporation  is  to  repair  computers  to  the  modular  level 
only.  Even  Kaypro' s  repair  technicians  do  not  repair  switching  power 
supplies,  CRT  assemblies,  or  disk  drives.  Repairs  to  modular  components  not 
manufactured  by  Kaypro  Corporation  (power  supplies,  CRT  assemblies,  disk 
drives)  are  NOT  covered  by  this  manual. 

Bbwever,  we  do  not  discourage  dealers  and  technicians  who  have  the  knowledge 
and  the  tools  to  repair  to  the  component  level  from  doing  so,  on  out-of- 
warranty  Kaypro  ccanputers. 

The  adjustment  and  removal/replacement  information  in  this  manual  is  organized 
by  module  type,  with  the  exception  of  removal/replacement  information  for  the 
KAYPRO  ROBIE,  which  is  placed  in  a  separate  section  due  to  the  differences  in 
chassis  design  and  hardware  module  placement  in  that  machine. 

1.3  SERVICE  WARNING 

Proper  precautions  must  be  observed  to  assure  that  components  are  not  damaged 
when  a  unit  is  serviced  or  adapters  are  added  to  or  removed  from  the  l/O 
channels . 

The  preferred  method  is  to  have  a  grounding  strap  attached  to  the  wrist  with 
the  drain  lead  connected  to  a  common  earth  ground,  and  to  have  the  unit 
positioned  on  a  conductive  grounded  mat.  With  the  above  precautions  observed, 
and  the  power  switched  off,  one  may  insert  or  remove  components  or  adapters. 

If  one  has  built  up  a  charge,  this  may  be  felt  v*ien  first  contacting  the 
aforementioned  surfaces. 

Failure  to  observe  these  precautions  may  damage  the  unit  in  such  a  manner  as 
to  render  it  unserviceable  or  unreliable. 
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2.0  FOC  IHEXWMATION 


As  Kaypro  keeps  in  step  with  computer  technology,  the  models  have  changes 
which  affect  FCC  ratings.  The  proper  rating  is  affixed  to  the  back  of  each 
ccanpiter.  Contact  the  Kaypro  Engineering  Department  if  you  need  further 
informaticn. 
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3.0  MDEEL  SPBCIFICavnCKS 

3.1  KI^YFftO  2  SEBCincaTIGiB 


CPU 
RAM 

MMmOARD 
DISK  STORAGE 

KEYBOARD 
VmEO   SCREE2Sr 
I/O  CDNNBCTIONS 


Z-80,  2.5  lyffiz 

64K  bytes 

81-110-n  or  81-240-n  series. 

Two  5-1/4  inch,  doi±)le-density,  single-sided, 
floppy  disk  drives,  providing  191K  bytes  of 
storage  per  diskette. 

Detachable,  72  key  typewriter  style  ke^^xsard 
with  18  prograimiable  keys. 

NDn-glare,  9- inch,  greai  phosjhor  screen  with 
a  25  row  x  80  column  display. 

Oie  "Centronics"-type  parallel  port,  one 
RS-232C  serial  port. 
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3.2  KAXFBO  2/84 

CPU 

RAM 

MAINBCmRD 

DISK  STORAGE 
(Kaypro  2/84) 

DISK  STORAGE 
(Kaypro  2X) 

KEYBOARD 

VIDEO  SCREEN 

I/O  CONNECTIONS 


and  2X  SPBCIFICZ^TICNB 

Z80-A,  4.0  MHz 
64K  bytes 
81-294-n  series. 


Two  5-1/4  inch  double-density,  single-sided, 
floppy  disk  drives,  providing  191K  bytes  of 
storage  per  diskette. 

Two  5-1/4  inch  double-density,  double-sided, 
floppy  disk  drives,  providing  390K  bytes  of 
storage  per  diskette. 

Detachable,  72  key  typewriter  style  keyboard 
with  18  progranmable  keys. 

Non-glare,  9-inch,  green  phosptor  screen  with 
a  25  row  x  80  column  display. 

One  "Centronics"-type  parallel  port,  two 
RS-232C  serial  ports. 
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3.3     KMPBD  4  SEBCIETCaTICliB 


CPU 
RAM 

MMNBQAlRD 
DISK  STORAGE 

KEYBOARD 
VIDEO  SCREEN 
I/O  COjINECTIONS 


Z-80,  2.5  MHz 

64K  bytes 

81-240-n  series. 

Two  5-1/4  inch  doiJble-density,  double-sided, 
floppy  disk  drives,  providing  390K  bytes  of 
storage  per  diskette. 

Detachable,  72  key  typewriter  style  keyboard 
with  18  prograitmable  keys. 

Non-glare,  9-inch,  green  phosphor  screen  with 
a  25  row  x  80  column  display. 

One  "Centronics"-type  parallel  port,  one 
RS-232C  serial  port. 
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3.4  KRYPHD  4/84  SPBCIFIGaTia8S 


CPU 
RAM 

MAINBQARD 
DISK  STORAGE 

KEYBOARD 
VIDEO  SCREEN 
I/O  CCNNECTIONS 

MODEM 
REAL-TIME  CLOCK 


Z-80A,  4.0  MHz 

64K  bytes 

81-184-n  series. 

Two  double-density,  double-sided,  floppy  disk 
drives,  providing  390K  bytes  of  storage  per 
diskette . 

Detachable,  72  key  typewriter  style  ke^^ooard 
with  18  prograimiable  keys. 

ISbn-glare,  9-inch  green  jAiosphor  screen  with  a 
25  row  X  80  column  display. 

One  "Centronics"-type  parallel  port,  two 
RS-232C  serial  ports,  one  RJllC  modxiLar 
telephone  jack. 

Built-in,  300-baud  modem,  with  Bell  System  103 
coT^jatibility.  Uses  Texas  Instruments 
IMS99531/TMS99532 . 

Built-in  real-time  clock.  Uses  National 
Myi58167. 
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3.5  KAXERD  4X  SHBCIFIGRnCMS 


CPU 
RAM 

MZONBCftRD 
DISK  STORAGE 

KEYBOARD 
VIDEO  SCREEN 
I/O  CONNECTIONS 
MODEM 

REAL-TIME  CLOCK 


Z-80A,  4.0  MBz 

64K  bytes 

81-296-n  series. 

Two  5-1/4  inch,  high-density,  dovible-sided, 
floppy  disk  drives  providing  2.6M  bytes  of 
storage  per  diskette. 

Detachable,  72  key  typewriter  style  ke^lDoard  with 
18  prograirmable  keys. 

Non-glare,  9-inch,  green  jSiosEhor  screen  with  a 
25  row  X  80  column  display. 

One  "Centronics"-type  parallel  port,  two  RS-232C 
serial  ports,  one  RJllC  modular  telepiiaie  jack. 

Built-in,  300-baud  modem,  with  Bell  System  103 
compatibility.  Uses  Texas  Instruments 
■^599531/11^99532 . 

Built-in  real-time  clock.  Uses  National 

MM58167. 
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3.6     WUfPBD  10  SFBCIFICATiaE; 


CPU 
RAM 

MAINBCS^RD 
DISK  STORAGE 


KEYBOARD 


VIDEO  SCREEN 


I/O  CONNECTIONS 


Z80A,  4.0  MEfei 
64K  bytes 
81-180-n  series. 

One  5-1/4  inch  double-density,  doiible-sided, 
floppy  disk  drive  providing  390K  bytes  of  storage 
per  diskette.  One  hard  disk  drive  providing  10M 
bytes  of  storage. 

Detachable,  72  key  typewriter  style  keyboard  with 
18  prograimable  keys. 

Non-glare,  9-inch,  green  phosphor  screen  with  a 
25  row  X  80  column  display. 

Qie  "Centronics"-type  parallel  port,  two  RS-232C 
serial  ports. 
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3.61     KKXPSO  10 

CPU 

MAINBOARD 
DISK  STORAGE 


KETffiOARD 


VIDEO  SCREEN 


I/O  CONNECTIONS 


MODEM 


REAL-TIME  CLOCK 


with  CUOCK  ana  MCXBi  SEBdETCftTiaaS 

Z80A,  4.0  MHz 

64K  bytes 

81-583-n  series. 

One  5-1/4  inch  double-density,  double-sided, 
floppy  disk  drive  providing  390K  bytes  of  storage 
per  diskette.  Cne  hard  disk  drive  providing  10M 
bytes  of  storage. 

Detachable,  72  key  typewriter  style  keyboard  with 
18  progranmable  keys. 

Non-glare,  S-incJi,  green  phosphor  screen  with  a 
25  row  X  80  column  display. 

One  "Centronics"-type  parallel  port,  two  RS-232C 
serial  ports. 

Built-in,  300  baud  modari,  with  Bell  System  103 
compatibility.  Ifees  Texas  Instruments 
'IMS99531/TMS99532. 

Built-in  real-time  clock.  Uses  National 
1^58167. 
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3.7     KftYERO  RCBIE  SEHCIFICftTICWS 


CPU 
RAM 

MAINBQARD 
DISK  STORAGE 

KEYBCmO 
VIDEO  SCREEN 
I/O  CONNECTIONS 
MODEM 

REAL-TIME  CLOCK 


7.WA,    4.0  MHz 

64K  bytes 

81-2%-n  series. 

Two  5-1/4  inch,  high-density,  double-sided, 
floppy  disk  drives  providing  2.6M  bytes  of  storage 
per  diskette. 

Detachable,  72  key  typewriter  style  ke^^xjard  with 
18  prograinnable  keys. 

Non-glare,  9-inch,  green  pSiospanor  screen  with  a 
25  row  X  80  column  display. 

Cne  "Centronics "type  parallel  port,  two  RS232C 
serial  ports,  one  RJllC  modular  telephone  jack. 

Built-in,  300-baud  modem,  with  Bell  System  103 
compatibility.  Uses  Texas  Instruments 
TMS99531/TMS99532 . 

Built-in  real-time  clock.  Uses  National 
MM58167. 
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3.71  KMPRD  12X 

CPU 
RAM 

MAINBCM® 
DISK  STORAGE 


SEKIFICanCliB 

Z80A,  4.0  MHz 

64K  bytes 

81 -471 -n  series. 


KEYBOARD 
VIDEO  SCI^EEN 
I/O  CONNBCTIOt© 
MODEM 

REAL-TIME  CLOCK 


One  5-1/4  inch  high-density,  double-sided, 
floppy  disk  drive  providing  2.6M  bytes  of  storage 
per  diskette.  Cne  hard  disk  drive  providing  10M 
bytes  of  storage. 

Detachable,  72  key  typewriter  style  keyboard  with 
18  progranmable  keys. 

Non-glare,  9-inch,  green  phosphor  screen  with  a 
25  row  X  80  column  display. 

cne  "Centronics"-type  parallel  port,  two  RS-232C 
serial  ports. 

Built-in,  300  havd  modem,  with  Bell  System  103 
catpatibility.  Uses  Texas  Instruments 
1^399531/ 114399532 . 

aailt-in  real-time  clock.  Uses  National 
M^8167. 
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3.8     KAKPRO  NEW  2  OTECIFIGRTiaSS 


CPU 
RAM 

MMNBCARD 
DISK  STORAGE 

KEYBOARD 
VIDEO  SCREEN 
I/O  CCMqECTIONS 


Z-80A,  4.0  MHz 

64K  bytes 

81-294-n  series. 

Cue  5-1/4  inch  double-density,  double-sided, 
floppy  disk  drive,  providing  390K  bytes  of 
storage  per  diskette. 

Detachable,  72  key  typewriter  style  keyboard  with 
18  prograimiable  keys. 

Non-glare,  9-inch,  green  phosphor  screen  with  a 
25  row  X  80  column  display. 

One  "Centronics"-type  parallel  port,  two  RS-232C 
serial  ports. 
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3.9     KZVYPKO  1  SPKIFIGftTIOHS 


CPU 
BPM 

MAINBQARD 
DISK  STORAGE 

KEYBOARD 
VirSlO  SCREEN 
I/O  CCMMJTIONS 


Z80A,    4.0  MBS 

64K  bytes 

81-809-n  series. 

Two  5-1/4  inch  dottole-doisity,   doiible-sided, 
fi-oppy  disk  drive  providing  390K  bytes  of  storage 
per  diskette. 

Detachable,    72  key  typewriter  style  keyboard  with 
18  progranmable  keys. 

Non-glare,   9-inch,  green  phosphor  screen  with  a 
25  row  X  80  column  display. 

One  "Centronics"-type  parallel  port,    two  PS-232C 
serial  ports. 
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4.0     KMPEO  RCM  REVISIOJ— CP/M  VERSICN  CXMPATIBILITY 


MCOEL  NftME         CP/M  VERSICW         MAINBCftRD  BSM  FEVISICW 


2/83 


2.2f 


81-110 


81-149-C 


4/83 


2.2f 


81-240 


81-232-A 


4/83  +  88 


2.2f 


81-240 


81-232-A 


2/84 


2.2g 


81-294 


81-292-A 


4/84 


2.2g 


81-184 


81-292-A 


4/84  +  88 


2.2g 


81-184 


81-292-A 


2X 


2.2g 
2.2h 


81-294 


81-292-A 


4X 

2.2g 
2.2h 

81-297 

81-326-E 

ROBIE 

2.2g 
2.2h 

81-296 

81-478-A 

10 

2.2g 
2.2h 

81-180 

81-302-C 

2X  W/MODHyi 
and  CL3CK 

2.2ul 

81-580 

81-478-A 

10  W/MODEM 
and  CDDCK 

2.2ul 

81-582 

81-478-A 

NEW  2 

2.2ul 

81-294 

81-478-A 

1 

2.2ul 

81-294 

81-478-A 
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5.0  CHASSIS 

5.1  CHftSSK  HDC»  REMOWAL  (EXOETT  KKflPRO  BCBIE) 

1.  Turn  off  the  machine. 

2.  Disconnect  AC  power  by  unpltigging  the  power  cord  firom  wall  outlet. 

3.  Kemove  the  ten  screws  from  the  chassis  hood;  there  are  two  on  top 
and  four  on  each  side. 

4.  Ranove  the  hood  fron  the  chassis. 

CHi\SSIS  BDCD  KEEUCQ4Qir 

1.  lower  the  hood  onto  the  unit. 

2.  Align  the  two  holes  on  top  of  the  hood  with  those  on  top  of  the 
chassis . 

3.  Insert  the  two  flat-head  screws  into  the  holes  on  the  top  of  the 
chassis  and  start  them,  but  do  not  tighten  them  yet. 

4.  Insert  the  eight  round-head  screws,  four  on  each  side,  and  start 
them. 

5.  Tighten  each  screw  securely. 
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5.2   Toocft-up  naPOTMATiasr 

Kaypro  Cbrporation  has  small  amounts  of  touch-i:^)  paint  for  Kaypro  hoods  and 
chassis  available  to  the  dealers.  Contact  the  Hardware  Technical  Support 
personnel  to  obtain  this  paint. 

Occasionally  a  customer's  computer  will  have  scratches  on  the  hood  or  chassis. 
A  small  amount  of  rubbing  ccmpound,  when  carefully  applied,  will  often  smooth 
out  very  small  scratches  on  a  hood  or  chassis.  Should  painting  be  necessary, 
there  are  two  sizes  of  sable  paintbrushes  to  have  on  hand:  size  00  and  size 
000.  These  brushes  are  available  at  any  art  sij^jply  store. 
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6.0  M;yiec8iRD6 

Ihe  following  sections  contain  schematics,  chip  layout  diagrams,  and  IC  lists 
(by  U-nuiriber)  for  Kaypro  mairiboards.  This  is  not  intended  to  be  a  theory  of 
operation,  bxit  rather  an  aid  in  locating  possible  problems  on  a  mairiboard. 

Consult  an  appropriate  databook  (TTL,  Zilog,  etc.)  if  you  need  to  find  out  the 
internal  workings  of  a  particular  IC. 

MAINBQARD  TROUBLESHOCfTING  TIPS: 

A  blank  EPROM  can  be  used  to  help  troubleshoot  Kaypro  mainboards  of  series 
81-110,  81-240,  and  81-180.  The  appropriate  model  of  EPROM  (2732,  2716,  etc) 
allows  a  quick  check  of  the  board.  It  will  usually  force  the  data  and  address 
lines  to  toggle  at  approximately  the  same  amplitude,  allowing  the  technician 
to  use  a  scope  to  spot  affected  lines. 

If  the  video  display  does  not  show  a  screen  filled  with  alternating  "9"'s 
and  apostrojSies,  you  have  a  problem  in  the  video  RAM  or  associated 
circuitry. 

You  can  ciheck  the  main  RAM  and  associated  circuitry  quickly  with  a  scope  by 
looking  at  pin  14  on  each  of  the  RAM  chips.  The  following  pattern  should  be 
observed: 

For  the  81-240  board: 


U20  (D7) 

low 

U21  (D6) 

low 

U22  (D5) 

toggle 

U23  (D4) 

toggle 

U24  (D3) 

toggle 

U25  (D2) 

low 

U26  (Dl) 

low 

U27  (D0) 

toggle 

The  U-numbers  of  the  main  RAM  chips  will  vary  depending  on  v^ch  mairiboard 
you  have,  but  the  pattern  will  be  the  same. 
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IC  LIST,  KaXPHD  2  (81-110-n) 


Reference 

Designation 

Description 

Ul 

74LS161 

4-bit  counter 

U2,U67* 

74BCU04 

Hex  inverter,  CMOS 

U3 

74LS290 

decade  counter 

U4 

74IS10 

Tri  NAND  gates 

U6,  Ull 

74LS393 

Dual  binary  counter 

U9,  U80 

741508 

Quad  AND  gates 

U10,  U61 

73LS32 

Quad  OR  Gates 

U12,  U14, 

U32 

74IS74 

Dual  "D"  flip-flop 

U15,  U39 

74LS00 

Quad  NAND  Gates 

U16  through  U19 

7415157 

Quad  2/1  MUX 

U20  through  U27 

MCM6665 

(or  equivalent)  64K  x  1  RAM 

U28  through  U31 

2114 

IK  X  4  RAM 

U33,  U34 

74157 

Quad  2/1  MUX 

U35,  U38 

8216 

Quad  Bi-directional  MUX 

U36 

74LS20 

Dual  NAND  gates 

U37,  U56, 

U85 

74IS02 

Quad  NOR  gates 

U41 

74S151 

8/1  MUX 

U42 

74IS174 

Hex  "D"  flip-flop 

U43 

81-146 

Character  goierator  EPRCM 

U44,  U45, 

U64,  U65 

74IS243 

Quad  bus  trans 

U47 

81-149 

Boot  EPRCM 

U48,  U73 

74IS04 

Hex  inverter 

U49,  U52, 

U62 

74IS241 

Octal  buffer 

U54,  U72 

Z80  PIO 

U57,  U58, 

U60 

74LS138 

3/8  MUX 

U59 

74LS373 

Octal  "D"  latch 

U63 

Z80  CPU 

U66 

74164 

8-bit  shift  register 

U68 

1488 

Quad  line  driver  (OUT) 

U69 

1489 

Quad  SCHyiITT  line  receiver  (IN) 

U70 

Z80  SIO 

U71 

74S04 

Hex  inverter 

U78 

8116 

Dual  programmable  baud  rate 
generator 

U81 

7406 

Ifex  inverter,  open  collector 

U82 

FD1793 

Floppy  disk  controller 

U84 

74IS195 

4-bit  shift  register 

U86 

74LS293 

4-bit  binary  counter 

U87 

74IS390 

Dual  decade  coimter 

U88 

FDC9216 

Data  separator 

*NOTE:  THERE  ARE  SOME  VERSIONS  OF  THE  81-110  BOARD  ON  VVHICH  U2  AND  U67  ARE 
NOT  CMOS  ICS  BUT  ARE  NORMAL  TTL  ICS.  READ  THE  NUMBER  C8SI  THE  IC  TO 
BE  SURE. 
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SC3CSE  SIGNAIS  TO  AID  IN  TRDUBEZSHOOrriNG  (ai-110-n) 

The  examples  of  cxDrrect  signals  shown  below  do  not  represent  all  of  the 
signals  on  a  Kaypro  mairiboard,  since  most  signals  will  be  simple  high-low 
toggles.  A  grotp  of  video  signals  (GC0  through  CC3)  are  incltided  as 
illustrations  of  the  timing  relationships  betweoi  the  various  video  signals. 
ISbte  that  only  one  of  the  l/O  signals  on  U57  will  be  low  at  any  given  time. 

State  of  the  machine:  The  door  of  drive  A  is  opai;  the  machine  is  waiting  to 
boot. 

The  signal  measurements  were  made  using  a  Tektronix  oscilloscope,  model  2213. 
It  has  a  bandwidth  of  DC-60  MHz,  sensitivity  of  2mV/cm,  a  sweep  delay  of  0.1 
microseconds  to  1  second,  and  a  graticvile  display  measuring  8  x  10  cm. 

Signal  Ml  from  pin  27  of  the  CHJ  (U63)  was  triggered  an.     This  signal  is  shown 
in  the  top  half  of  each  display  and  was  channel  1.  Ground  for  the  signals 
shown  on  channel  2  was  established  at  first  graticxole  line  above  the  bottom  of 
the  display. 

Each  square  of  the  representation  is  the  equivalent  of  one  square  cm  on  the 
graticule.  The  scope  was  set  for  2V/div.  for  all  figures,  and  was  set  for  .5 
micro-secs/div.  for  all  figures  EXCEPT  figure  6,  which  was  taken  using  1 
micro-secs/div . 

Figure  1:  Pin  6  of  U63,  2.9yiHz  clock  signal. 

Figvire  2:  Pin  24  of  U82,  IMHz  clock  signal. 

Figure  3:  Pin  3  of  U6,  CC0. 

Figure  4:  Pin  4  of  U6,  OCl. 

Figure  5:  Pin  5  of  U6,  CC2. 

Figure  6:  Pin  6  of  U6,  003. 
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SIGMMj  UX^PinXXB  on  MAINBCIMa)  81-H0-n 

IC 

SIO^RL  LOCATICaJ                               PIN  NO. 

CPU  SIOSVLS 

2.5  MBs  U  63                                             6 

MI^EQB  U  62  16 

RDB  U  62                                             5 

WRB  U  62  14 

MEMCXIY  SIOSVLS 

RAS  U  39  11 

CAS  U  66                                            5 

MUXC  U  66                                            4 

VIEBO  CIOCK  SIOiBVIS 

CLDCK,   Yl  U  2                                               8 

cad  U  6                                      3 

CCl  U  6                                              4 

CC2  U  6                                            5 

CC3  U  6                                            6 
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IC  UST,  KAYFNO  2/4      (81-240-n) 


Reference 

Description 

Designation 

Ul 

74IS161 

4-bit  counter 

U2,U67 

74HCU04 

Hex  inverter,  CMCB 

U3 

74IS290 

Decade  counter 

U4 

74I£10 

Tri  NAND  gates 

U6,U11 

74IS393 

Dual  binary  counter 

U9,  U80 

74LS08 

Quad  AND  gates 

U10,  U61 

73LS32 

Quad  OR  Gates 

U12,  U14, 

U32 

74LS74 

Dual  "D"  flii^flop 

U15,  U39 

74IS00 

Quad  NAND  Gates 

U16  through  U19 

74IS157 

Quad  2/1  MUX 

U20  through  U27 

MCM6665 

(or  equivalent)  64K  x  1  RAM 

U28  through  U31 

2114 

IK  X  4  RAM 

U33,  U34 

74157 

Quad  2/1  MUX 

U35,  U38 

8216 

Quad  Bi-directional  MUX 

U36 

74IS20 

Dual  NAND  gates 

U37,  U56, 

U85 

74LS02 

Quad  NDR  gates 

U41 

74S151 

8/1  MUX 

U42 

74LS174 

Hex  "D"  flip-flop 

U43 

81-146-n 

Character  generator  EPROM 

U44,  U45, 

U64,  U65 

74LS243 

Quad  bus  trans 

U47 

81-232-n 

Boot  EPROyi 

U48,  U73 

74LS04 

Hex  inverter 

U49,  U52, 

U62 

74IS241 

Octal  buffer 

U54,  U72 

Z80  PIO 

U57,  U58, 

U60 

74IS138 

3/8  MUX 

U59 

74LS373 

Octi^r  "D"  latch 

U63 

Z80  CPU 

U66 

74164 

8-bit  shift  register 

U68 

MC1488 

Quad  line  driver  (OUT) 

U69 

MC1489 

Quad  SCHMi'i'i'  line  receiver  (IN) 

U70 

Z80  SIO 

U71 

74S04 

Hex  inverter 

U78 

8116 

Dual  prograitmable  baud  rate 
generator 

U81 

7406 

Hex  inverter,  open  collector 

U82 

1793 

Floppy  disk  controller 

U84 

74IS195 

4-bit  shift  register 

U86 

74LS293 

4-bit  binary  counter 

U87 

74IS390 

Dual  decade  counter 

U88 

FDC9216 

Data  separator 
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SCOPE  SIGNMfi  Pt»  TROOBE£a»arilSIG  81-240-n 

The  examples  of  correct  signals  shown  below  do  not  represent  all  of  the 
signals  on  a  Kaypro  mairiboard,  since  most  signals  will  be  simple  high-low 
toggles.  A  group  of  video  signals  {CC0  through  CC3)  are  included  as 
illustrations  of  the  timing  relationships  betweoi  the  various  video  signals. 
Note  that  only  raie  of  the  l/O  signals  on  U57  will  be  low  at  any  givoi  time. 

State  of  the  machine:  with  a  blank,  2732,  EPPOM  inserted  in  place  of  normal 
EPRCM  at  location  U  47.  The  door  of  drive  A  is  open;  the  machine  is  waiting 
to  boot. 

The  signal  measurements  were  made  using  a  Tektronix  oscilloscope,  model  2213. 
It  has  a  bandwidth  of  DC-60  MHz,  sensitivity  of  2mV/cm,  a  sweep  delay  of  0.1 
microseconds  to  1  second,  and  a  graticule  display  measuring  8  x  10  cm. 

Signal  Ml  from  pin  27  of  the  CPU  (U63)  was  triggered  on.  This  signal  is  shown 
in  the  top  half  of  each  display  and  was  channel  1.  Ground  for  the  signals 
shown  on  channel  2  was  established  at  first  graticule  line  above  the  bottom  of 
the  display. 

Each  square  of  the  representation  is  the  equivalent  of  one  square  cm  on  the 
graticule.  Ihe  scope  was  set  for  2V/div.  for  all  figures,  and  was  set  for  .5 
micro-secs/div.  for  all  figures  EXCEPT  figure  6,  which  was  taken  using  1 
micro-secs/div . 

Figure  1:  Pin  6  of  U63,  l.S^SBz   clock  signal. 

Figure  2:  Pin  24  of  U82,  IMHz  clock  signal. 

Figure  3:  Pin  3  of  U6,  CC0. 

Figure  4:  Pin  4  of  U6,  CCl. 

Figure  5:  Pin  5  of  U6,  CC2. 

Figure  6:  Pin  6  of  U6,  CC3. 
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SICMKL  LOCM-IONS,   81-240-n 


IC 

SIQBVL 

LOGATIOT 

CHJ  SIOilMS 

CPU  clock 

U  67 

1  MHz 

U  87 

2  MHz 

U  87 

MREC^ 

U  62 

RDB 

U  62 

MIR  (reference) 

PIN  NO. 


6 
13 

3 
16 

5 


MEMCRZ  SlGSPiIS 

FAS  U  39  11 

CAS  U  66  5 

MUXC  U  66  4 

VIDEO  CLOCK  SIGNALS 

CIJXK,  Yl  U  2  8 

CC0  U  6  3 

CCl  U  6  4 

CC2  U  6  5 

CC3  U  6  6 
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IC  UST,   81-ia0-n 


Reference 

Designation 

Description 

Ul 

74S74 

Dual  "D"  flip-flcp 

U2 

74S08 

Hex  Schmitt  Quad  AND  gate 

U3 

74S04 

Hex  inverter 

U4,  U10 

1489 

Quad  SCHMITT  line  receiver 

U5,  U38, 

U41 

74LS244 

Octal  buffer 

U6,  U21, 

U24,  U33,  U49 

74IS74 

Dual  "D"  flip-flop 

U20,  U30 

74LS08 

Quad  AND  gate 

U8,  U37, 

U50 

74IS00 

Quad  NAND  gate 

U9,  U59 

74LS393 

Dual  binary  counter 

Ull,  U18, 

U31,  U45, 

74IS373 

Octal  "D'  latch 

U46,  U60 

U12,  U19 

74LS138 

3/8  MUX 

U13 

7406 

Hex  inverter,  open  collector 

U14 

74S86 

Hex  Schmitt  Quad  XOR  gate 

U15,  U61 

74S20 

Djal  NAND  gate 

U16 

8116 

Dual  pi^ograitmable  baud  rate 
generator 

U17 

1488 

Quad  transmitter 

U22 

74IS165 

8-bit  shift  register 

U23,  U27 

Z80A  SIO 

U25,  U72 

74LS10 

Tri  NAND  gate 

U26 

81-187 

Character  generator  EPRCM  (2732) 

U28 

Z80A  CHJ 

U29 

74IS195 

4-bit  shift  register 

U32,  U43 

74IS02 

Quad  NOR  gate 

U34 

74LS14 

Hex  Schmitt  inverter 

U35,  U44 

6116 

RAM,  2K  X  8-bit  (200ns) 

U36 

6545A-1 

Video  controller 

U39,  U54 

74LS245 

Bi-directional  8-bit  buffer 

U42 

81-302-C 

Boot  EPRCM  (2732) 

U40 

74LS32 

Quad  OR  gate 

U47,  U48 

7415157 

Quad  2/1  MUX 

U51,  U52, 

U57,  U58,  U62, 

4565N-15 

Dynamic  RAM  64K  x  1  (150ns) 

U63,  U68, 

U69 

(Mostek  number) 

U53 

74LS163 

Synchronous  4-bit  binary  counter 

U55 

14-2-392 

14-Pin  pull-up  resistor 

U56,  U65 

74LS04 

Hex  inverter 

U64,  U67 

74IOJ04 

Hex  inverter,  CMOS 

U66 

74LS93 

Asynchronous  4-bit  binary  counter 

U73 

WD9216 

ni=ita  separator 

U74 

1793 

Floppy  disk  controller 
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SCOPE  SIOSVLS  FOR  TRDUBI^SHOOTIIC  81-180-11 

The  examples  of  correct  signals  shown  here  do  not  represent  all  of  the  signals 
on  the  81-180-n  mairiboard,  since  most  of  the  signals  will  be  high-low  toggles. 
A  groi:?)  of  signals  taken  from  a  video  clock  divider  (U66)  are  shown  to 
illustrate  the  timing  relationships  between  the  various  video  signals. 

Ihe  signal  measurements  were  made  using  a  Tektronix  ocilloscope,  model  2213. 
It  has  a  bandwidth  of  DC-60  MHz,  sa:asitivitY  of  2mV/cm,  a  sweep  delay  of  0.1 
microseconds  to  1  second,  and  a  graticule  display  measuring  8  x  10  an. 

Each  square  of  the  representation  is  the  equivalent  of  one  square  cm.  on  the 
graticule.  The  scope  was  set  for  2V/div.  and  .2micro-secs/div.  for  all 
figures  except  figure  2,  vMch  was  set  at  .5micro-secs/div. 

Signal  Ml  from  pin  27  of  the  CPU  (U28)  was  triggered  on.  Ihis  signal  is  shown 
in  the  top  half  of  each  display  and  was  channel  1.  Ground  for  signals  shown 
on  channel  2  was  established  at  the  first  graticiiLe  line  above  the  bottom  of 
the  display. 

State  of  the  machine:  The  machine  has  just  booted-up  on  the  hard  drive. 

Figure  1:  Pin  6  of  U28,  ^VIHz  clock  signal. 

Figure  2:  Pin  24  of  U74,  IMHz  clock  signal. 

Figure  3:  Pin  12  of  U66,  video,  clock  divider. 

Figure  4:  Pin  9  of  U66,  video,  clock  divider. 

Figure  5:  Pin  8  of  U66,  video,  clock  divider. 

Figure  6:  Pin  11  of  U66,  video,  clock  divider. 
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Ul,  U54 

7406 

Hex  inverter,  open  collector 

U2,  U25, 

U71 

741^14 

Hex  Schmitt  inverter 

U3,  U5 

1489 

Quad  Sanitt  line  driver 

U4 

1488 

Quad  line  driver 

U6,  U13, 

U14,U55,  U58 

74LS373 

Octal  "D"  latch 

U8 

74IS374 

Octal  "D"  flip-flop 

U9 

81-235-n 

Character  PROM  (2732) 

U10 

81-189 

Custon  gate  array 

Ull,  U17 

Z80  SIO 

U15,  U23 

6116 

Video  RAM 

U16 

6545EA. 

CRT  controller 

U20,  U31 

74LS245 

Octal  bus  transceiver 

U22 

3.9K 

Pull-up  Resistor 

U24 

WD1943/ 

Dual  prograitmable  baud  rate 

8116 

generator 

U26,  U27 

74IS138 

3/8  MUX 

U28,  U51 

74LS244 

Octal  buffer/line  driver 
(3-state  outputs) 

U29 

81-194 

Custon  gate  array 

U32,  U33, 

U38,  U39,  U41, 

2164 

64K  X  1  RAM 

U42,  U47, 

U48 
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Boot  PRCM  (2764) 

U37,  U45, 

U59,  U72 

74IS02 

Quad  NOR  gate 

U40 
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Quad  NAND  gate 
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Z80A  CPU 

U44 

1793 

Floppy  disk  controller 

U46 

74IS04 

Hex  inverter 

U52 

74LS32 

Quad  OR  gate 

U60 

74IS195 

4-bit  shift  register 

U61 

74LS08 

Quad  AND  gate 

U65 

741510 

Tri  NT^ND  gate 

U66,  U75 

74LS74 

Dual  "D"  flip-flop 

U67 

FDC9216 

Data  separator 

U73 

74HC00 

Quad  NAND  gate 
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SI-  Zfsr 


I  SHEET   ZF- 


<yi 


E=     H.TPN 


"OMOOi 


R3R4RSR6  Ul 

C  , _ 

1 

9  I       I 


(X 
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(X 


U15 


use  U23 
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HZZh     R40 


16.00 
MHZ 
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tO^tOs: 

IK3  ,  U3 


fO^iO 


O^^fO^ 


SER  Na 


13 


CSCS   C7- 


oooe,  occo 


J5    19_ 

1 


««     ?     R9(  ) 

0    12  K 


CIS      C14  IX 
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U6 
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uisC 
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in 
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«e 
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CR8     RSO 
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81-184-n 

: 

Reference 

Designation 

Description 

Ul,  U54 

7406 

Hex  inverter,  open  collector 

U2,  U25, 

U71 

74LS14 

Hex  ScTimitt  inverter 

U3,  U5 

1489 

Quad  Schmitt  line  driver 

U4 

1488 

Quad  line  driver 

U6,  U13, 

U14, 

U55,  U58 

7415373 

Octal  "D"  latch 

U7 

741538 

BDsitive-NAND  buffer 

U8 

74LS374 

Octal  "D"  flip-flop 

U9 

81-235 

Character  PROyi  (2732) 

U10 

81-189 

Custcm  gate  airray 

Ull,  U17 

Z80A  SIO 

U12 

LM324 

Cp-Ainp 

U15,  U23 

6116 

Video  RAM 

U16 

6545A 

Video  controller 

UIB 

IMS  99532 

Modem 

U19 

IMS  99531 

Dialer 

U20,  U31 

74IS245 

Octal  bus  transceiver  (3-state 
outputs) 

U21 

4N35 

Photo  isolator 

U22 

3.9K 

Pullv^)  resistor,  14-pin  DIP 

U24 

WD1943/ 
8116 

Dual  programmable  baud  rate 
generator 

U26,  U27 

74IS138 

3/8  MUX 

U28,  U51 

74LS244 

Octal  buffer/line  driver 

U29 

81-194 

Custcm  gate  array 

U32,  U33, 

U38, 

U39,  U41, 

2164 

64K  X  1  RAM 

U42,  U47, 

U48 

U34 

81-292 

Boot  HICM  (2764) 

U35 

Z80A  PIO 

U36 

MM581678 

Clock 

U37,  U45, 

U59, 

U72 

74IS02 

Quad  NOR  gate 

U40 

74LS00 

Quad  NAND  gate 

U43 

Z80A  CPU 

Floppy  disk  controller 

U46 

74IS04 

Hex  inverter   "~~* 

U52 

741532 

Quad  OR  gate 

U53,  U70, 

U74, 

U75 

Spares 

U60 

74L5195 

4-bit  shift  register 

U61 

74LS08 

Quad  AND  gate 

U65 

74LS10 

Tri  NAND  gate 

U66,  U75 

74IS74 

Dual  "D"  flip-flop 

U67 

FDC9216 

Data  separator 

U73 

74K:00 

Quad  NAND  gate 
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RSSY  81-. 
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IC  LIST.   81-296-Hi 


Reference 

Designation 

Descaription 

Ul,  U54 

7406 

Hex  inverter,  open  collector 

U2,  U25, 

U71 

74LS14 

Hex  Schmitt  inverter 

U3,  U5 

1489 

Quad  Sclnmitt  line  driver 

U4 

1488 

Quad  line  driver 

U6,  U13, 

U14,  U55,  USB 

74LS373 

Octal  "D"  latch 

U7 

74LS38 

Positive-NAND  buffer 

U8 

74IS374 

Oct-al  "D"  flip-flop 

U9 

81-235 

Character  PRCM  (2732) 

U10 

81-189 

Custom  gate  array 

Ull,  U17 

Z80A  SIO 

U12 

IM324 

Qp-Amp 

U15,  U23 

6116 

Video  RAM 

U16 

6545EA. 

Video  controller 

U18 

TMS  99532 

Mcdesn 

U19 

IMS  99531 

Dialer 

U20,  U31 

74IS245 

Octal  bus  transceiver 

U21 

4!T35 

Rioto  Isolator 

U22 

3.9K 

Pullup  resistor,  14-pin  DIP 

U24 

WD1943/ 

Dual  programmable  baud  rate 

8116 

generator 

U26,  U27 

74LS138 

3/8  MUX 

U28,  U51 

74IS244 

Octal  buffer/ line  driver 

U29 

81-194 

Custrni  gate  array 

U32,  U33, 

U38,  U39,  U41, 

2164 

64K  X  1  RAM 

U42,  U47, 

U48 

U34 

81-326 

Boot  PRCM  (2764) 

U35 

Z80A  PIO 

U36 

MM581678 

Clock 

U37,  U45, 

U59,  U72 

74IS02 

Quad  NOR  gate 

U40 

74LS00 

Quad  NAND  gate 

U43 

Z80A  CPU 

.U44, 

U32, 

Floppy  disk  controller 

U46 

74IS04 

Hex  inverter 

U52 

74LS32 

Quad  CR  gate 

U70,  U74, 

U75 

Spares 

U60 

74LS195 

4-bit  shift  register 

U61 

74LS08 

Quad  AND  gate 

U65 

741510 

Tri  NAND  gate 

U66,  U75 

741574 

Dual  "D"  flip-flop 

U67 

FDC9216 

Data  separator 

U73 

74H:00 

Quad  NAND  gate 
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DECIMALS 
X.010 

FRACTIONS 
xl/31 


ANGLES 
±irxr 


CONTD. 

Na 


CHECK 


QTY 

REQD 


PART  OR 

IDENTIFYING  NO. 


_ti. 


.tLLL 


■?-/6-« 


RELEASE  DATE  .g-<^yc/  yfa/ 


So^ti,:.  f\-\SH  l\ 


REVISIONS 


DESCRIPTION 


DATE  I  APPROVED 


J3,  33,   It,  38,  ♦/,  ♦;,  S-S; 
IS 


INFORMATICN 


!+at  Ici  dislrihulioo 
yr  i/ftfi:,n(***«jn  to 
an;,  i.tiw  pssM 
■>:-'4Raatw»  w 
ciH^iwnv  without 

Haypro  toifwratiop 


NOMENCLATURE  OR 
DESCRIPTION 


MFR. 
CODE 


CIRCUIT 
REF. 


ITEM 
NO. 


PARTS    LIST 


NON-LINEAR  SYSTEMS.  INC. 

DEL  MAR,  CALIFORNIA 


SCHEMATIC     ^An 


K  oe-iE 


SIZE 

c 


COOe  IO£NT  NO. 

03626 


8l-^97 


I  WEIGHT 


[SHEET     Z  C 


REVISIONS 


TVLSIO 
13 


-2MHZ(0 


•IMHZ<C} 


LTR.1  Ef  FECT. 


DATE     APPROVED 


SJ'O^UI  4.5-6  6 


i 


SCHEt^ATIC,FLOFr-Y  COfJT/ZOL 
^  PAfZALLEL    PRIKJT£/Z^ 

XOBIIE. 


I  WEIGHT 


3/-297 

1  SHEET    2  D 


I 

00 


REVISIONS 


DATE    APPROVED 


u  wos,  u3£D:  2^^'^,^." 


|7,2V^25- 


SERIAC 

DATA       CHAf-'t-ICL 


j-^flK'S 


,./«•■  v.-iiv^'r"-" 


PROPRIETARY 
JNFQRMATtOW 

Not  for  distrikPtiM 
or  trMvnissisp  to 
iny  (ith«(  pertoo 
aifiniiitm  or 
conipnii  witliMit 
IPe  |)eimi$iion  of 
Kaypro  Cofporatioa 


<(v/ft  TO    rirJ    ' 

_izv  TO  rif^  ' 


NEXT 
ASSY. 


FINAL 
ASSY. 


APPLICATION 


NEXT  FINAL 
ASSY.  ASSY. 


UNl£SS  OTHCfrWISE  SPECIFIED 


DIMENSIONS  ARE  IN  INCHES 
TOLERANCES  ON 


DECIMALS 
X.OU 

ANGLES 
±0*30' 

FRACTIONS 

CONTX. 


1-3-.>3 


*t-)l/A 


RELEASE  DATE  3-6>fC/  /?&/ 


Sj-i**:   fl-ISHfi^ 


NON-UNEAR  SYSTEMS.  INC. 

DO.  MAR,  CAUPORNM 


SCHEMATIC,    SERIAL  FOITTS 


SIZE 

c 


SCALE 


CODE  IDENT  NO. 

03626 


-ROBIE 


I  WEIGHT 


?/-297 

[SHEET  iE 


R  EV I S ( 0  N  S 


I 


PROPRIETARY 
INFORMATION 

Not  (Of  (isMbution 
Of  iMftsmisston  to 
ill  oUrn  pnson 
o^aiiizitiof'  w 

]     tlw  petmcsiOfi  of 
j^    KWfO  Ciirporatioii 


MFR. 
CODE 


CIRCUIT 
REF. 


ITEM 
Na 


NON-LINEAR  SYSTEMS,  INO 

DEL  MAR,  CALIFORNIA 


SCNE^-TATIC  /^OOiiM^'  RJ  C. 


J?OBIB 


I  WEIGHT 


I  SHEET   SF^ 


<y» 


T)LiW 


*3F<C 


It-'C 


REVISIONS 


ZONE 


EfFECT. 


(l-6-«3 


DESCRIPTION 


171  f   n"  •'"  ""'  "  " 


DATE 


APPROVED 


Kuj- 


TILSOJ 


2,  ^"'i 


£  S  i  <  •«  <" 'u  <"  C' ■?  ■!!  "  i,  ii  ii-!i 


JT-<1    BennH* 
T1-S-0     Kiy 
n-t7  A 

J-^-^f   HOCTDLKJT       i,^ n-ODOOOiiJTHKUIl 

TNLjot            .J; — Ji-ooiiwoi;.  i  Tti«o  ii 
-^        It ^      ,«  V        ,^ 

■^^  u  »Jos..    used:  2S,^tZ7 

40  RD 


7<<tiO"Y 


5-1  S-4  S-£>l, 
S-T<U.7l73 


SCHEMATIC^  PIZOCESSOr^ 


K ^YPRQ    g.Zx.4,4x.16.12x,R6BIE 


APDi  irATinM 


WEIGHT 


"8^1- IBS  (K2,1)  BI-297  (ROBIE) 

M-29S(H2X)   at-^7l(Km) 
I  SHEET    2  A 


(d)  au  ch 


REVISIONS 

ZONE 

LTR. 

EFFECT. 

DESCRIPTION 

DATE 

APPROVED 

A 

'V^'J' 

R^  VJA\      ^OO-A. 

(i-lfl-Bi 

;?i^:r 

B 

£j  w*4     !«»-»•  J  tft  WAS.  3S0* 

z-zj-»r 

^^^.r 

c 

ty-V-fV 

//^£  ,, 

(A)  07 1 

I*)  0 
(AJDT— 

M)  bj 

fA)  Pl- 


UM05.  US£d:  1,2?'?; 

14,    J  O  22  ij 


v<IDEO 


i-Sv ;  fnv^  zo  OF 
UI   Z 


Ji-'i    VEUT     SYA^C 


I 


ovo  :  riN'  10   of. 

Uff,li,  14  SO 


eD(;v; 


tl  A  'fl 

'•J    '«^«     *^ 


T 


EtO- 


"^ 


QTY 
REQD 

PART  OR 
IDENTIFYING  NO. 

NOMENCLATURE  OR 
DESCRIPTION 

MFR. 
CODE 

CIRCUIT 
REF, 

ITEM 
NO. 

PARTS    LIST 

UNLESS  OT>HEJ)WISE  SPECIFIED 

C0NT1L 

Na 

i*gK         NON-UNEAR   SYSTEMS.   INC 

DIMENSIONS  ARE  IN  INCHES 
TOLERANCES  ON 

DRAWN 

RJ 

-^-/-fJ 

'lit-J                                DEU  MAR.  CAUFORNIA 

DECIMALS 
xJta 

FRAaiONS 
il/32 

ANGLES 

CHECK 

APPR 

R^3 

1-<-i'^ 

SCHErlAT/C     V.^/DEC9 

RELEASE  DATE    <'\    ■_}lt  ',■.  <  ^-.l' 

MATERIAL 

&I'  l&t-     REV  E 

oaLY) 

KAVPRO   2.,2)(,,'»,^x,)fl,12<,R0CIE 

SIZE 

c 

C00€  lOENT  NO. 

03626 

81- 185  (l^?*)  8I-29T  (ROElE) 
ei  -??-  (KIW   SI -298  (Kl^l 

NEXT 
ASSY. 

FINAL 

Assr. 

NEXT 
ASSY. 

FINAL 
ASSY. 

APPLIC 

xnoH 

Q1 

~ 

SCAL  :               1  WEIGHT 

1  SHEET    a  a 

I 

to 


(AlifD- 


(A)  AT ^ 

W  A/f ^■ 

CA)   ^U 


W    -^^ fs 

(A)   AIJ T 


(A)  Monct- 
(A^MRtS   - 


(A)  All = 

CA)  A* ;f 

(A)  XI ;f 

(A)A<1 If 

(A)  A. 1^ 

(A)  A* 


Alf         «7 

A7 

AW         "< 

At. 

Al} 

AS- 

All        mV- 


Si. 


mr 


eAKfK 

XMRC<il 

A /I  /1i 

A> 

A 10  At2 

Al 

A?  ni 

Al 

A»  «» 

A^        XK*i 


CA> 


A7//S" 
Al./'"* 

Asyu 

RAM 

AJ/ll 

Mh 

At/t 
%Ai 


i-jH/ 


u4^ 


)SA" 


^  .JIV  »t  »R7  .t  uR7 


031 


RAr-l 


U31 


(JAM 


2 
(A)D»- 

1? 

C«>oi- 

■|i 

1      It 

(AJIiJ- 

>      It 

(Ait,3- 

(A)04- 

1 
(»)DS-- 

11 

4 

7 

<? 

t 

(2 

;» 

Ifa 

17 

1") 

It 

;s 

It 

UXt 


M         S>0 


«T  "•r^.'i  '4^ 


(Ji/' 


J^Af-1 


HAM 


(A^Bt- 


1  O         I 


Lio 


REVISIONS 


ZONE  LTR.  EFFECT. 


U47 


RAn 


WM 


y5-^ 


S//0     Vcc 


loT         [eo 


<^ 


DESCRIPTION 


DATE     APPROVED 


U  AJDS     OSZb:    2.3,  48,  42, 
J3,   33,    it,    38.  'H,  *7,  S-r, 


OTY 
REQD 

PART  OR 
IDENTIFYING  NO. 

NOMENCLATURE  OR 
DESCRIPTION 

MFR. 
COOE 

CIRCUIT 
REF. 

ITEI. 
NO. 

PARTS    LIST 

UNLESS  OTHUWISE  SPECIFIEO 

CONTS. 
NO. 

(9 

IBk,         NON-UNEAR   SYSTEMS.   INC. 

DIMENSIONSARE  IN  INCHES 
TOLERAN'^^^  nN 

3^                                DEL  MAR.  CALIFORNIA 

DRAWN 

a  J 

f^n 

DECIMALS 

SJ>10 

FRACTIONS 

£  1/32 

ANGLES 

CHECK 

APPR 

f  T 

lf-/6-« 

SCHEMATIC     »An 

RELEASE  DATE 

r-vi-r^i-'P 

MATERIAL 

P.C    BOARD 

61-184     REV,  B 
ore 

81  -470  (K\o,icva< 

KAYPRQ    2.2x.4.'1xJ0,12x,R0KlE 

SIZE 

c 

COOe  lOENT  NO. 

03626 

BI---MK10)  81-^98  (MX) 
B1-29S(KW8t-41l(Kf2)0 

NEXT 
ASSY. 

FINAL 
ASSY. 

NEXT 

ASSY 

FINAL 
ASSY 

APPLIC 

ATION 

01 

Y 

SCALE               1  WEIGHT 

1  SHEET      y  L 

as 
I 

U) 


•  IMHZ(C) 


R  E  V  1  S  1   O  N  S 

ZONE 

LIH. 

EFFECT. 

DESCHIRHON 

DATE 

APPROVED 

A 

ACl 

ULO~IO  U*S  CftWUttrtED   TO  t;t.7-i 

I-I^P1 

»-T 

S 

All. 

PCt/eTrc     o/'''X'  ' iJct'J'oil'' 

<*  1  It 

"''«, 

jT?  io  t/  tS",  6  6 

t  67 


J\  on  ll.iaK.ROKIE;  CUT  JUMPER.  ADD  JUIIPEK  TO  «5V.  INSTALL  U53. 
4^    UiJ    INSTALLED     ON    2,2«,4,lll. 


Rt.  EJARD     ' 

SI-  I&4-   REV.  E 

OIL 


SIZE 

c 


SCHEt^ATlC  FLOPPY  COtJTHOl. 
^   PP>RALL£L    PRIKJTE/5^ 

KA\PRO   2.2^.^.4X.10.12X.I?&S1E 

81-l8S(K2,1)81-29?  (C6B1E) 


C00£  lOENT  Na 

03626 


I  WEIGHT 


81  -o -^KIO)  81  -  29a(K4X) 
81-gy^(KZX)  gt-^7l(KI2X) 
I  SHEET    2D 


i. 


•71LSIH 
-^<jp^ SS00A(A) 


REVISIONS 

ZONE 

LTR. 

EFFECT. 

DEscJcynoN 

DATE 

APeROVED 

A 

i^tS 

,.g. 

jit^erat     /A^iTAit  fa    /^   ^oiu 

3-*j..* 

/W3  kT 

^-i,  6-11  Z(-2S 


<y> 


17  JV  a^ 


SERIAC 

DATA       CHAkJAJSTC 


rt  •'"-' 


,    ^./c■.   '.--'(,IV?'1,^'-^^ 


pw «.  TO  f 4 : 


+IZV  TO   r\r~>  I'i 

tl^D   TO    Plr^    7 
-IZV    TO     C"-"    ' 


QTY 
REQD  • 

PART  OR 
IDENTIFYING  NO. 

NOMENCLATIJRE  OR 

DESCRIPTION 

MFR. 

CODE 

CIRCUIT 
REF. 

ITEM 
NO. 

PARTS     LIST 

UNLESS  OTMEJIWISE  SPECIFIED 

CONXIt 
NO. 

<3 

^         NOr4-UNEAR   SYSTEMS.   INC. 

DIMENSIONS  ARE  IN  INCHES 
TOLERANCES  ON 

DRAWN 

R  I 

•)-3.JJ 

j^                                 DO.  MAR.  CAUFORNIA 

DECIMALS 

FRACTIONS 
f  I/a 

ANGLES 

CHECK 

APPR 

Rwj 

"f-i  V! 

SCHEMATIC     SERIAL  VO^l 

RELEASE  DATE    q    3;).f  ;S  k-^f> 

MATERIAL 

BI-iBA      REV.  B 

OK 

KA^PRO    2,2x, 4  ,4k, 10, 12x,R0BIE 

SIZE 

c 

CQOe  IDENT  NO. 

03626 

ai-1S5(K2<!)  81-e9?(K0EI£.' 

NEXT 
ASSY. 

FINAL 
ASSY. 

NEXT 
ASSY. 

FINAL 
ASSY. 

81-Cg'^tKIO)  8(-^5B  (K1W 
ai-i'5'5IK2J0  B\-'^l\  IK12X) 

APPLIC 

-ATinN 

QT 

Y. 

SCAL 

1  WEIGHT 

ISHEH   a£ 

I 


REVISIONS 

ZONE 

LTR. 

EFFECT. 

DESCRIPTION 

DATE 

APPROVED 

i-«.t«r 

H 

^-ti-*r 

/? 

/«-/■ 

Cfft-^i^a     i-'-^'T      C'H^iT 

l.-„.<t 

ST 

f//c_ 

—  Jt- 

1 

aVc  — 

—  It.- 

-t 

aVc— 

—  Ji- 

i' 

v/c  — 

— Jfc- 

-4 

Jfc 


Jt-3      TIP     (sanS 


Jt-'f       It/us  CECb') 


(A)  RtES 


(a)  wr 


KAYPF?0    g,2x,4,4x,10.12x.RaBIE 


INSTALLED    IN    KAYPRO    2     ONLY. 

SHIELDED    BY-  ?  ADJWENT   GROI/wnED    TRRCtb 


gI-533(KI0)   8(-298(M<) 
81-  295  (K?X)    81-471  (KIgX) 
I SHECT  a  F- 


REVISIONS 


ZONE      LTR      EFFCCT. 


^ 


CONN. 

J3 


/r 


CONN. 
J4 


CI        C2       C3        C4 


<?> 


^DD  JUMPERS 


FRONT 


RC.    BOAKD 


CUT  THESE 
TRACES 


PC.    g1-ta^      REV  B 
P.C.     S1-47Q 


RC.    SI- 184        1?EV   A1 


NEXT 
ASSV. 


FINAL 
ASSY. 


APPLICATION 


NEXT 

Assr. 


FINAL 
ASSY. 


QTY 
REQD 


PART  OR 
IDENTIFYING  NO. 


NOMENCLATURE  OR 
DESCRIPTION 


MFR. 
CODE 


CIRCUIT 
REF. 


ITEM 
NO. 


PARTS    LIST 


UNLCSS  OTHtKWISC  SPECIF ItD 


OIMCNWONS  ARC  IN  INCHCS 

TOLERANCES  ON 


DECIMALS 

±.  .010 

FRACTIONS 

il/r 


ANGLES 
±0-» 


MATERIAL 


K.Bl\.lNiKl 


T-SOUUg 


RU  T 


RELEASE   DATE  'S'-^    V^ 


® 


NON-UNEAR   SYSTEMS.   INC. 

DEL  MAR.  CAUFORNIA 


1^   USER  OFTION:  SYNCHRONOUS    DMA 

IMDD.    (KAYPRO    2,2X,4  ,^X,10,IEX ,  R'CiglE) 


SIZE 

B 


CODE  IDENT  NO. 

03626 


ASSY:  8I-I35CK?,4)  8I-2?7(I?DEI£) 
SlJoXKCI     81-298  (K4X) 

8i-295(Ka)  T>\-'n\lm\) 

I  WEIGHT  I  SHEET       2  G 


6.7  MAINBCBVRD  RQCVZVL 

1.  Turn  off  the  itachine  and  discx>nnect  the  AC  power  (5.1). 

2.  Remove  the  chassis  hood  (5.1). 

3.  Remove  the  two  screws  from  the  front  of  the  mairiboard  that  attach  the 
mainiboard  and  the  two  plastic  standoffs. 

4.  Remove  the  screws  from  the  rear,  top  of  the  chassis  that  secure  the 
mairiboard.  The  KAYPRO  2/83  and  4/83  each  have  four  Phillips-head  screws 
and  two  hex-head  screws.  The  KAYPRO  10,  2/84  and  4/84  each  have  three 
Riillips-head  screws  and  four  hex-head  screws. 

5.  Remove  the  power,  reset,  and  video  plugs.  Cn  the  KAYPRO  2/83  and  4/83 
these  are  Jl,  J5,  and  J7.  Cn  the  KAYPRO  10,  2/84  ar^  4/84  these  are  Jl, 
J7,  and  J10. 

6.  Remove  the  ribbon  cable(s).  Cn  the  KAYPRO  2/83  and  4/83  this  is  J6.  Cn 
the  KAYH»  10  they  are  J8  and  J9.  Cn  the  KAYPRO  2/84  and  4/84  this  is 
J8. 

7.  Remove  the  mainboard. 

MAINBCARD  IKBIMlAnGN 

1.  Set  the  mairiboard  on  the  plastic  standoffs,  insert  the  screws,  but 
do  not  tighten  them  yet. 

2.  Align  the  ports  and  the  ke^ixjard  jack  with  the  openings  on  the  rear,  top 
of  the  chassis. 

3.  Insert  the  screws  through  rear  of  chassis  into  mounting  holes.  Dd  not 
tighten  yet. 

4.  The  KAYPRO  2/83  and  4/83  each  have  four  Eliillips-head  and  two  hex-head 
screws.  The   KAYPRO  10,  2/84  and  4/84  each  have  three  Phillips-head  and 
four  hex-head  screws. 

5.  Tighten  the  screws  on  the  rear  of  the  chassis  and  the  screws  that  go  into 
the  plastic  standoffs. 

6.  Replace  the  power,  reset,  and  video  plugs. 

7.  Replace  the  ribbon  cable(s). 
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7.0     CRT  ASSQ^LIES 


7.1     HMtnCVRE  EESCRIPnGNS  AND  ADOUSIMEMTS 


Figure  7.1 

Dotronix  video  board 


V.  Hold 


V.Wtdth 


O        _ 

H.Width  Shrink  Vert. 


I 


I 


H.  Hold 


Focus 


VEEBO  ADOUSIMEHrS 

At  the  current  time  Kaypro  is  using  CRT 
assemblies  produced  by  Dotronix,  Elston, 
Micrex  and  Toshiba.  Ihe  adjustment  pots  are 
positioned  in  different  locations  on  the 
boards  and  can  be  located  by  lasing  figures  7.1 
through  7.4.  These  pots  are  factory  aligned 
and  normally  need  no  adjustment.  The  purpose 
of  these  adjustments  is  to  obtain  the  correct 
size,  centering,  and  brightness  of  the  display. 

Use  only  non-metallic  tools  when  making  these 
adjustments . 

Before  any  adjustmeits  are  made  on  the  video 
board,  the  ALIGN  diagnostic  should  be  invoked. 
This  will  fill  the  screen  with  H's  and  aid  in 
adjustment. 


HCKIZCMTZVL  CENTERING 


Figure  7.2 

Elston  video  board 


Bright 


H  Vert.  Size 


Video  Centering  V.  Hold 


o 

Width 


Focus 


'*■■■■"' 


V.  Lin 


Check  to  see  that  the  pattern  is  centered  on 
the  screen.  Mjust  the  hori2ontal  hold  pot 
until  the  display  is  correctly  centered.  On 
the  Elston  video  board,  adjust  the  video 
centering  pot. 

VEBTIC3VL  SIZE  AND  UNB^RITY 

The  following  two  procedures  are  to  be 
performed  alternately  until  correct  display  is 
obtained. 

Mjust  the  vertical  size  pot  to  obtain  pattern 
height  of  approximately  4-7/8  inches. 

Mjust  vertical  linearity  pot  until  all 
characters  are  the  same  verticeil  size,  top  to 
bottom. 

HDRIZCNIM,  WIDIH 

Mjust  the  horizontal  width  pot  to  obtain  a 
display  width  of  approximately  7  inches. 
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Figure  7.3 

Toshiba  video  board 


Bright 


Focus 


H.  Hold 


I 


H.Width 


U.i,*j  ■■  J 


V.  Hold 


Vert.  Size 


V.  Lin 


I 

I 
I 


HORIZCMTM.  HQIX)  (KASFBO  2/83  anl 
4/83  with  Dotrcnix  only) 

These  procedures  should  be  performed  to  adjust 
horizontal  hold. 

Attach  one  end  of  a  test  jumper  to  TP2  (test 
point  2).  Attach  the  other  end  of  the  jumper 
to  the  heat  sink  at  Q3. 

Adjust  R43  (horizontal  hold  pot)  until  the 
display  either  stops  scrolling  or  almost  stops, 
(sonetimes  they  don't  stop  scrolling 
completely) 

Disconnect  the  test  jumper. 

Adjust  the  horizontal  deflection  rings  as 
needed. 

POCOS 

Mjust  the  focus  pot  until  the  edges  and  center 
of  the  display  image  are  in  focus. 

macarsEss 


Figure  7.4 

Micrex  video  board 


1 

III 

® 

VIDEO  CENTER 

BRIGHTNESS          ^°^^ 

VERTICAL 

®         ® 

LINEARITY 

® 

^■"^               HORIZONTAL 

rf^o)** — ™'^^" 

^^     v-—  VERTICAL 

v^                HOLD 

(D®< — -"^gsr 

lb  prolong  the  life  of  the  CRT,  the  maximum 
brightness  ctotainable  should  not  be  excessive. 
If  the  brightness  is  excessive,  adjust  the 
brightness  pot.  If  the  raster  lines  are 
visible,  the  brightness  pot  should  be  adjusted 
until  they  disappear. 


7—2 


Figure  7.5 
Yoke  alignment 


Locking  Clamp 
Deflection  Rings 


damp  Screw 


Plastic  Collar 


SLLGSmS  CRT  YOKE 

***  CAUTION  *** 
HIGH  VOLmGE  IS  PRESENT  AT  THIS  POINT 

Loosen  the  screw  on  the  locking  clamp  (figure 
7.5). 

Grasp  the  vftoite  collar  on  the  rear  of  the  coil. 

Turn  the  collar  in  the  direction  required  to 
square  the  display. 

Turn  the  collar  slightly  past  the  alignment 
point,  as  it  will  txxtm  back  slightly  when 
released . 

Tighten  the  locking  screw. 


7—2.1 


THIS  E»GE  mSBHIKXKULY  I£ST  BEANK 


7.2  FESFECT  VIDEO  AUGBMEMT  EXfMPLE 

Below  is  an  example  of  perfect  video  alignment  with  a  capital  E  positioned 
along  the  borders.  You  can  copy  this  diagram  onto  a  piece  of  clear,  stiff 
plastic  to  ijse  as  a  template  over  the  screen. 


1 


I 


.25mm 


Perfect  Video  Alignment 


7—3 


7.3  VIEBO  SIGSMS,   CN  KZVXPKO  M^^IEBCIiVRD 

Below  is  a  list  of  the  video  signals  on  connector  Jl  of  the  mairiboard  and  the 
voltages  on  the  video  board.  Repeated  removal  and  installation  of  the  video 
Ixard  connector  will  loosen  the  connection  and  produce  poor  contact. 
Malfuncticos  due  to  a  loose  connector  can  be  very  difficult  to  trace. 

Video  cones  from  the  main  board  as  separate  signcils,  not  as  a  composite  like  a 
TV  signal. 

A  simple  check  for  12V  on  the  video  board  is  to  turn  the  BRIGHTNESS  pot  vp, 
then  turn  the  rear  panel  brightness  control  down.  If  12V  is  present  on  the 
board,  you  shoiold  be  able  to  see  the  raster  lines  on  the  screen. 

Video  signals  cxi  main  board  at  Jl 

Pin  1  -  Iforizontal  sync. 

Pin  2  -  Ifey 

Pin  3  -  Video 

Pin  4  -  Vertical  Sync. 

VDltages  on  Video  Board 

Pin  1  — >  0v 

Pin  6  — >  0v 

Pin  7  — >  12v 

Pin  8  — >  0v 

Pin  9  — >  4v  approx.  (this  voltage  controls  brightness) 

Pin  10  — >  0v 
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7.4  CRT  ASSEMBLY  HEHKNKL,    (Ea3EPT  BCSIE) 

1.  Turn  off  the  machine  and  disconnect  the  AC  power  (5.1) . 

2.  Remove  the  chassis  hood  (5.1). 

3.  Remove  the  mairiboard  (6.7). 

4.  Remove  the  four  screws  that  connect  the  video  PCB  and  the  bottom  of  the 
chassis.  This  should  be  done  from  the  outside,  bottom  of  the  chassis,  not 
from  inside  the  machine. 

5.  Remove  the  video  connector  from  the  back  of  the  video  PCB. 

6.  Remove  the  four  screws  that  ccxinect  the  CRT  to  the  front  of  the 
machine  chassis. 

7.  Remove  the  CRT  assembly  frcan  the  chassis. 

8.  Remove  the  four  plastic  standoffs  from  the  CRT  PCB.  These  can  be  used  on 
the  new  CRT  PCB. 

CBT  A5SD4BCr  INSIMIjATICN 

***  Note:  Before  starting  with  CRT  installation,  check  to  see  if  the  small 

plastic  standoffs  are  attached  to  the  bottom  of  the  CRT  PCB.  If  they  are 
not  attached,  use  the  ones  from  the  old  board. 

1.  lower  the  CRT  assembly  into  the  chassis. 

2.  PDsition  the  CRT  so  that  the  top  mounting  holes  are  aligned  with  the  two 
metal  standoffs  on  the  chassis. 

3.  Insert  screws  through  the  top  two  mounting  holes  on  the  CRT  and  into  the 
standoffs,  but  do  not  tighten. 

4.  Insert  screws  through  the  bottom  two  mounting  holes  on  the  CRT  and  into 
the  standoffs.  Tighten  these  two  screws  and  the  top  two  screws. 

5.  HDld  the  CRT  PCB  in  place  and  tilt  the  machine  up   so  that  it  is  sitting 
on  the  cord  wraps. 

6.  Align  the  plastic  standoffs  on  the  PCB  with  the  holes  in  the  bottom  of 
the  chassis. 

7.  Insert  the  four  screws  and  tighten  securely. 

8.  Replace  the  video  connector  an  the  back  of  the  video  PCB. 
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8.0     FONQt  SUPEIiIES 


8.1    naraoxjcrioN 


Kaypro  is  using  three  different  brands  of  power  supplies  at  the  present  time. 
These  are  Astec,  Boschert,  and  Cal  D.C.  These  three  power  supplies  are 
interchangeable  with  any  of  the  Kaypro  cxDmputers,  if  the  power  supply  being 
changed  is  a  new  one  frcm  the  factory. 

***  EJQCEPTICN  *** 

If  a  power  svpply  is  removed  fran  a  2/83  or  a  4/83,  and  it's  going  to  be  used 
in  another  conputer,  it  MUST  be  used  in  a  2/83  or  4/83.  The  power  stjjplies 
used  in  2/83  and  4/83  ccmputers  are  not  interchangeable  with  other  Kaypro 
cotputers. 

******** 

There  are  no  authorized  dealer  repairs  that  can  be  made  on  any  of  the  power 
si:5>plies.  The  CNLY  authorized  dealer  service  to  power  si;5>plies  is  220V 
configiaration.  Each  brand  of  power  supply  can  be  configured  for  220V 
operation. 
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8.2  E^SCRIPnaJ  AND  220V  OCWFiaiRftTICN  TSSTSDCTICSSB 

Two  fuses  are  associated  with  each  of  the  power  si:pplies.  Che  fuse  (2  amp)  is 
mounted  on  the  rear  of  the  chassis  and  accessible  frcxn  outside  the  computer. 
The  other  fuse  (2.5  amp)  is  mounted  directly  on  the  power  supply  board. 

Disconnect  AC  power  from  the  computer  whenever  replacing  fuses.  Be  especially 
careful  v\*ien  replacing  the  fuse  on  the  power  supply  board.  Use  of  a  fuse 
replacement  tool  is  recommended  due  to  the  difficulty  of  reaching  this 
component . 

220V  CXiaFiaiRATIC»r 

Astec  Pgmst  Supply 

Identified  by  a  beige  board  with  a  white  label  on  the  right  of  the  ccanponent 
side.  The  label  will  have  the  name  ASTEC,  followed  by  a  model  number,  and  the 
output  voltages. 

locate  the  white  shorting  block  labelled  IB2.  If  the  board  is  configured  for 
110V,  a  pin  will  be  visible  on  the  right  of  the  shorting  block. 

Remove  the  shorting  block  and  shift  it  to  the  right  so  that  it  covers  the  pin. 
A  different  pin  should  now  be  exposed  on  the  left  of  the  shorting  block.  The 
power  supply  is  now  configured  for  220V  use. 
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220V  CJQHFIGORATICN 
Boscihert  Bcwer  a:;pply 

Identified  by  the  word  "Boschert"  en  the  cxDtnponent  side  of  the  board  at  lower 
right  and  above  the  fuse  and  capacitor  C2. 

Locate  a  six-inch  wire  that  is  soldered  to  point  JPl.  If  the  board  is 
configured  for  110V,  the  other  end  of  the  wire  is  attached  to  point  El 
(labelled  110V). 

Unplug  the  wire  from  point  El  and  plug  it  into  point  E2  (labelled  220V). 
Point  E2  is  to  the  left  of  point  El.  The  power  supply  is  now  configured  for 
220V  use. 
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220V  CXNETIGURAaniGN 
Cell  D.C.  R3wer  Simply 

Identified  by  a  bright  blue  circuit  board.  A  white  sticker  with  "California 
DC',  model,  and  serial  number  is  located  on  solder  side  of  board. 

Locate  a  jumper  block  labelled  115VAC  and  230VAC.  With  the  jumper  in  the 
115VAC  position  the  board  is  configured  for  110V. 

Remove  the  jumper  from  the  socket  labelled  115VAC  and  position  it  in  the 
socket  labelled  230VAC  The  power  supply  is  now  configured  for  220V  use. 


fr-rsr  ^^-^  ;§Jf 


mper  Sockets 


8—4 


8.3  PCWHR  aJPEIJr  RBKWMi 

1.  Turn  off  the  machine  and  disconnect  the  PC  power  (5.1). 

2.  Remove  the  chassis  hood  (5.1). 

3.  Remove  the  mairiboard  (6.7). 

4.  Itemove  the  four  screws  that  connect  the  power  sv^^ply  and  the  back  of  the 
chassis.  These  are  easier  to  remove  firom  outside  the  back  of  the  chassis 
than  from  inside  the  machine. 

5.  Remove  the  power  plug  fron  the  power  supply. 

6.  Itemove  the  tie  wraps  fron  the  plastic  standoffs. 

7.  Remove  the  power  stjjply. 
POWER  SJFEI.Y  jssmnjarLGS 

1.  Position  the  power  sx^jply  inside  the  chassis  so  that  the  four  plastic 
standoffs  are  aligned  with  the  four  mounting  holes  in  the  chassis.  Be 
certain  that  the  power  connector  is  on  the  side  nearest  the  drives. 

2.  Place  the  tie  wraps  on  the  plastic  standoffs. 

3.  Insert  four  screws  through  the  rear  of  the  chassis  and  into  the  plastic 
standoffs  of  the  power  siJipply. 

4.  Tighten  the  screws  securely. 

5.  Replace  the  power  connector. 

6.  Replace  the  mairiboard  (6.7). 

7.  Replace  the  chassis  hood  (5.1). 
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9.0  DISKETTE  OdVES 

9.1  INTIOXJCTiail 

All  diskette  drive  types  (except  the  high-density  drives  in  the  ROBIE  and  4X) 
are  fianctionally  interchangeable  between  manufacturers. 

Because  of  the  number  of  manufacturers  from  v*iich  Kaypro  gets  its  diskette 
drives,  no  attempt  is  made  in  this  manual  to  show  alignment  procedures  for 
diskette  drives.  Tb  perform  drive  alignments  you  will  need  a  drive  manual  for 
the  particular  model,  a  Dysan  Alignment  Diskette  (Dysan's  part  number:  224/ 2A), 
the  knowledge  and  an  oscilloscope.  Drive  manuals  are  available  through  the 
Hardware  Technical  Si^sport  Department  for  a  notiinal  fee. 

However,  since  the  company  recognizes  the  fact  that  many  customers  want  a 
KAYPRD  computer  in  which  both  drives  have  the  same  outward  appearance,  we 
provide  a  guide  for  determining  models  of  diskette  drives  from  the  placement 
of  the  LED  and  the  drive  door  closure. 

This  section  also  contains  diagrams  and  instructions  on  jumpering  the  various 
models  of  diskette  drives  to  be  used  as  either  A  or  B  (or,  in  the  case  of  the 
KAYPRO  10,  C)  drive. 

DISK  I»IVE  CIZMnNG 

Generally  speaking  the  majority  of  people  clean  disk  drives  too  often.  Lhless 
the  environment  is  especially  dusty  or  dirty,  under  commercial  use  there  is  no 
reason  to  clean  the  drives  more  than  twice  a  year. 

Use  care  in  selecting  a  cleaning  kit.  Many  of  the  drive  head  cleaning  kits  on 
the  market  are  very  abrasive.  Cleaning  is  done  by  the  liquid  solution,  not  by 
mechanical  scrubbing. 

***!!lOTE***  The  manufacturer  (Drivetec)  of  the  high-density  drives  in  the 
ROBIE,  and  4X  recommends  only  four  brands  of  head-cleaning  kits  for  their 
drives.  The  letter  from  Drivetec  states: 

"THE  FOLLOWING  CLEANING  DISKS  HAVE  BEEN  EVALUATED 
AND  ARE  RECCMMENDED  FOR  USAGE  CN  THE  DRIVETEC  DISK 
DRIVE  WHEN  HEAD  CLEANING  IS  DEEMED  NECESSARY: 

1)  SCOTCH  #7440 

2)  HEAD  CCMPOTER  PRODUCTS  5  1/4  CLEANING  DISK 

3)  PERFECT  DATA  5  l/4  CLEANING  DISK 

4)  FLOPPICLENE  5  1/4  CLEANING  DISK" 

Refer  to  the  symptom-fix  guide  for  troubleshooting  hints  relative  to  the  floppy 
drives,  the  Winchester  hard  disk,  and  the  Drivetec  (high-density)  drives. 
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9.2    WHICH  BE»ND  CF  DRIVE  IS  IT? 

The  following  figiares  represent  the  face  plates  of  the  different  brands  of 
half-height  floppy  drives  that  are  used  in  Kaypro  cxDmputers.     The  drive  door 
closure  and  the  LED  position  can  be  used  to  reference  the  drive. 


Fig.   9.1,   TANDON  Half-Height 
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Fig.   9.2,    EPSOJ 


ll    ll                        >™ 

Fig.   9.3,   SE5JGART 
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Fig.   9.4,   TOKYO  ELEICTEIIC 


Fig.   9.5,   TOSHIBA 


® 


Fig.   9.6,   HI-TECH 
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Fig.   9.7,   DRIVETBC 
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Fig.   9.8,   TANDON  Full-Height 
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9.3     JIMPEEONG  DIA^SMS 


Figure  9.8 

Tandon  diskette  drive 

RPll 


TAtSlEJGN 

Used  only  on  K?^YPRO  10,  Pins  2  and  15  on  U19 
are  jumpered  and  a  470-dhm  terminating  resistor 
pack  is  inserted  in  I?P11. 


Figure  9.9 

l^on  diskette  drive 


RAl 


Jumper  opticn 


EPSON 

Next  to  the  connector  for  the  data  cable  is  a 
black  plug  with  ten  pins.     Ihese  pins  are 
jumpered  to  change  the  configuration  of  the 
drive.     They  are  MX,   0,   1,   2,   3. 

KA.YPRO  10:   The  two  pins  in  the  "0"  position 
should  be  jumpered  and  a  470-dhm  terminating 
resistor   inserted  in  RA.1. 

A  DRIVE:  Jumper  the  two  pins  in 
the  "0"  position.  No  terminating 
resistor   is  needed. 

B  DRIVE:      Jumper  the  two  pins  in  the  "1" 
position.     Insert  a  470-ohm  terminating 
resistor   into  RAl. 
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Figure  9.10 

aiugart  diskette  drive 

Jumper  option 


IIIi:^ 


SBUGRRF 

Next  to  the  connector  for  the  data  cable  is  a 
blue  plug  with  eleven  pins.  These  pins  are  1, 
2,  3,  4,  MX. 

KA.YPRO  10:  Jumper  the  two  pins  in  the  "1" 
position.  In  the  "MX"  position,  there  are 
three  pins.  Jumper  the  one  in  the  center  and 
the  caie  on  the  left  of  it.  Insert  a  470-ohm 
terminating  resistor  into  RPl. 

A  DRIVE:  Jumper  the  two  pins  in  the  "1" 
position.  In  the  "MX"  position,  jumper  the  pin 
in  the  center  and  the  pin  on  the  left  of  it. 
No  terminating  resistor  is  necessary. 

B  DRIVE:  Jumper  the  two  pins  in  the  "2" 
position.  In  the  "MX"  position,  jumper  the  pin 
in  the  center  and  the  pin  on  the  left  of  it. 
Insert  a  470-ohm  terminating  resistor  into  RPl. 


Figure  9.11 
Tokyo  Electric 
diskette  drive 

RAll 


TXXXy  KTwr-TOTP 

Next  to  the  connector  for  the  data  cable  is  a 
blue  plug  with  ten  pins.  These  pins  are  DS0, 
DSl,  DS2,  DS3,  MX. 

KAYPRO  10:  Jumper  the  two  pins  in  the  "DS0" 
position.  Insert  a  470-ohm  terminating 
resistor  into  RA.11. 

A  DRIVE:  Jumper  the  two  pins  in  the  "DS0" 
position.  No  terminating  resistor  is 
necessary. 

B  lyRLVE:     Jumper  the  two  pins  in  the  "DSl" 
position.  Insert  a  470-ohm  terminating 
resistor  into  RAIL 


D=U 
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Figure  9.12 

Toshiba  diskette  drive 

Jumper  option 


TOGKEBA 

Next  to  the  connector  for  the  data  cable  is  a 
black  plug  with  sixteen  pins.  These  are  1,  2, 
3,  4,  LI,  LD,  HD,  HM.   Next  to  the  black  plug, 
is  a  470-ohm  terminating  resistor  with  the 
letters  "DM"  to  the  left  of  it.  locate  this 
resistor.  On  the  other  side  of  the  resistor  is 
another  black  plug.  This  plug  has  the  letters 
"RM"  to  the  left  of  it  and  the  letters  "PJ5"  to 
the  right  of  it.  It  has  sixteen  pins.  Rsr  the 
terminating  resistor  to  function,  all  pins  must 
be  jumpered  EXCEPT  the  two  next  to  the  letters 
"RM".  When  the  resistor  is  not  needed,  none  of 
the  pins  should  be  jumpered. 

raiYPRD  10:  Jumper  the  two  pins  in  the  "1" 
position,  the  two  pins  in  the  "LD"  position, 
and  the  two  pins  in  the  "HM"  position.  The 
terminating  resistor  is  needed. 

A  DRIVE:  Jumper  the  two  pins  in  the  "1" 
position,  the  two  pins  in  the  "LD"  position, 
and  the  two  pins  in  the  "HM"  position.  The 
terminating  resistor  is  not  needed. 

B  DRIVE:  Jumper  the  two  pins  in  the  "2" 
position,  the  two  pins  in  the  "LD"  position, 
and  the  two  pins  in  the  "HM"  position.  The 
terminating  resistor  is  needed. 


Note:  Sane  Toshiba  drives  are  manufactured  using  a  circuit  board  that's 
different  in  appearance  from  the  one  in  the  above  illustration.  Mthough  the 
board  appears  differoit,  the  circuitry  is  the  same  and  the  drive  should  be 
jumpered  using  the  above  instructions. 
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Figure  9.13 

Hi-Tech  diskette  drive 


Jumper  option 


HI-TBCH 

Next  to  the  connector  for  the  data  cable  is  a 
black  plug  with  eight  pins.  These  pins  are 
DS0,  DSl,  DS2,  DS3. 

KAYPRO  10:  Jumper  the  two  pins  in  the  "DS0" 
position.  Insert  a  470-ohm  SIP  terminating 
resistor  into  RPl. 

A  DRIVE:   Jumper  the  two  pins  in  the  "DS0" 
positicai.  No  terminating  resistor  is 
necessary. 

B  ERIVE:   Jumper  the  two  pins  in  the  "DSl" 
position.  Insert  a  470-ohm  terminating 
resistor  into  RPl. 


Figure  9.14 
Tandon  full-height 
diskette  drive 

Cpticxi  shunt  IE 


TPMXJS 

Used  only  in  KAYPRO  II  AND  KAYPRO  4. 

A  DRIVE:  Pins  1-14  and  2-13  should  be  jumpered 
in  optical  shunt  block  IE. 

B  DRIVE:  Pins  1-14  and  3-12  should  be  jumpered 
in  optical  shunt  block  IE.  Insert  a  470-ohm 
terminating  resistor  into  socket  2F. 
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9.4  HiaWHiBITy  (ERIVErrBC)  IKIVES 

The  high-density  diskette  drives  are  currently  being  offered  in  the  KAYPRO 
RCBIE,  4X  and  12X.  These  are  5-1/4  inch,  double-sided  drives  with  192 
tracks  per  inch.  Each  drive  has  160  cylinders  with  a  total  of  320  tracks 
and  a  formatted  storage  capacity  of  2.6  megabytes. 

HIG&4XNSITY  DISKETEES 

The  diskettes  used  with  the  high-density  drives  MUST  be  pre- formatted  17 
sector,  192  TPI  diskettes. 

ERIVE  OJSPIGJ&iTKIS 

Next  to  the  connector  for  the  data  cable  is  a  drive  select  switch —  DSl 
through  DS4. 

A  DRIVE:   DSl  should  be  in  the  "on"  position.  All  other  switches  should  be  in 
the  "off"  position. 

B  IKIVE:   DS2  should  be  in  the  "on"  position.  All  other  switches  should  be  in 
the  "off"  position. 

12X:   DSl  should  be  in  the  "on"  position.  All  other  switches  should  be  in  the 
"off"  position. 
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9.5  DISKBTDB  GRIVE  REMOVAL 

1.  Turn  off  the  machine  and  disconnect  the  AC  power  (5.1). 

2.  Remove  the  chassis  hood  (5.1). 

3.  Remove  the  rittoon  cable,  pDwer  plug,  and  ground  wire  from  the  rear  of  the 
drive. 

4.  Ranove  the  four  screws  that  secure  the  drive  in  the  drive  shield. 

5.  Slide  the  drive  out  of  the  drive  shield  through  the  front  of  the  machine. 

NDte:  If  the  drive  is  hard  to  slide  out  of  the  drive  shield  unit,  loosen 
the  screws  holding  the  other  drive  in  place. 

DISKETTE  ERIVE  mSmUXFlOS 

1.  Cbnfigure  the  new  drive.  (A  Drive  or  B  Erive)  Refer  to  pages  9—4  to  9—8 
explaining  drive  configuraticai. 

2.  Slide  the  drive  into  the  drive  shield. 

3.  Align  the  mounting  holes  on  the  drive  with  the  holes  on  the  drive  shield. 

4.  Insert  fiDur  screws  through  the  shield  and  into  the  drive  mounting  holes. 

5.  After  cill  the  screws  are  inserted,  tighten  them  securely. 

6.  Replace  the  ribbon  cable,  power  plug,  and  ground  wire  on  the  rear  of  the 
new  drive. 
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10.0  H2VBD  DISK  DRIVES  (KAYPRO  10  and  12X) 


10.1  DimOXJCTION 


Kaypro  Corporation  uses  hard  disk  drives  from  a  number  on  different 
manufacturers.  As  with  the  diskette  drives,  all  models  of  hard  disk  drives 
are  functionally  interchangeable. 

No  adjustments  are  meant  to  be  made  by  dealers  (or  are  made  by  Kaypro 
technicians)  on  hard  drives.  And,  since  recovering  informaticai  from  a  hard 
disk  vMch  has  "crashed"  requires  a  clean  room,  no  directions  for  performing 
such  an  operation  are  included  in  this  manual.  Be  aware  that  true  head 
crashes  are  very  rare  occurrences.  Most  apparent  hard  disk  problems  are 
actually  problems  within  other  ccxnponents  and  can  be  corrected  without 
replacing  the  hard  drive  itself.  Refer  to  the  symptom- fix  guide  for  help  in 
troubleshooting  apparent  hard  drive  problems. 

Vfe  cannot  stress  strongly  enough  that  dealers  instruct  their  customers  to 
ALWAYS  back  up  their  data  while  working  on  a  hard  disk.  In  many  cases  NOTHING 
can  be  done  about  the  loss  of  data  in  a  hard-drive  failure. 
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10.2  EeSGRIFTIGN 

The  hard  disk  drives  used  in  the  KAYPRO  10  and  the  12X  are  industry  standard, 
5-1/4  inch  half-height  drives  offering  Winchester  technology.  This  technology 
includes  sealed  media  and  drive  heads,  with  an  air  filtration  system  that 
prevQits  contamination.  Since  the  drives  are  sealed,  there  are  no  dealer 
serviceable  canponents  on  the  drive.  The  only  authorized  dealer  service  to 
the  hard  disk  drives  is  drive  configuraticxi. 
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mSD  ERIVE  CXUFIGUESVnON  Cion'1:. 


Figure  10.4 
Seagate  Hard  Drive 

Option  shunt  blcxdc 


jimnnni 


0\ 


SEAGKIE 

Ihere  are  two  types  of  option  jumpers  available 
CXI  the  Seagate  drives.  One  is  an  option  shunt 
block  and  the  other  is  a  row  of  jumper  pins 
that  are  jumpered  in  pairs.  Illustraticxis  of 
both  types  are  shown  below  for  reference. 

Next  to  the  connector  for  the  data  cable,  is 
a  16  pin  option  shunt  block.  Pins  7  and  10 
should  be  jumpered. 


Figiare  10.5 
Seagate  Hard  Drive 


JUMPER  OPTION 


nnmiin ,,,/,,  iiiiiiiiiimiiiiiiR^ 


Next  to  the  ccsnnector  for  the  data  cable  is 
a  doiible  row  of  sixteai  pins.  With  the  front 
of  the  drive  facing  toward  you  and  the  P.C 
board  side  facing  up,  jumper  the  two  pins  in 
the  second  position  from  the  left.  These 
are  pins  7  and  10. 
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10.3  HM®  I»IVE  GGNFIGORATICM 


Figure  10.1 

Microscience 

9  Position  Switcii 


Figijre  10.2 

Microscience 

10  Position  Switch 


flBiniBBBiBl 


MICBDSCIHaCE 

There  are  two  types  of  drive  selection 
switch  banks  available  on  Microscience  drives. 
One  type  has  nine  (9)  switches  and  cxie  type 
has  ten  (10)  switches.  Ihese  switches  are 
located  cxi  the  drive  PCB  next  to  the  power  plug. 

9  POSITION  SWITCH:  Pins  1,  2,  and  4  should 
be  in  the  "up"  position  . 

10  POSITION  SWITCH:  Pins  1,  3,  4,  and  10 
should  be  in  the  up  positicxi. 

Refer  to  Figures  10.1  and  10.2  for  Microscience 
drive  configuration. 


Figure  10.3 
Shugart  Kferd  Drive 


soxsvEer 

The  Shugart  hard  drives  should  be  jumpered 
according  to  figure  10.3.  Next  to  the  power 
connector  on  the  rear  of  the  drive,  there  are 
13  sets  of  shorting  plugs.  With  the  rear  of 
the  drive  facing  you  and  the  power  connector  on 
the  right  side,  locate  these  shorting  plugs. 
Starting  ai  the  right  side  (the  side  nearest 
the  power  connector),  jumper  the  first  eight 
sets  of  plugs,  do  not  jumper  the  ninth  and 
tenth  sets,  jumper  the  eleventh  set,  do  not 
jumper  the  twelfth  and  thirteenth  sets  of 
plugs. 


shorting  Plugs 


Pcpwer  Connector 
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10.4  HARD  I»IVE  CR  EDDMY  ESOVE  KQ40V7VL  FOR  WiXPBO   10  OR  12X 

Et>r  all  hard  drives  and  all  diskette  drives  used  in  KAYPRO  10  and 
12X  cotputers. 

Note:  If  the  KAYPRO  10  has  an  E^json  or  Tokyo  Electric  diskette  drive,  it 
will  be  necessary  to  tilt  the  drive  unit  at  an  angle  while  removing  or 
installing  the  drive.  Refer  to  section  9.2  to  determine  the  brand  of 
drive. 

Note:  As  you  remove  the  cables  on  the  KAYPRO  10  or  12X,  it's  a  good  idea 
to  label  them.  This  will  insure  that  they  get  replaced  correctly.  Also, 
the  end  of  the  data  cable  that  has  a  different  color  wire  (usually  red) 
goes  to  pin  #1  on  the  connector. 

1.  lUm  off  the  machine  and  disconnect  the  AC  power  (5.1). 

2.  Remove  the  chassis  hood  (5.1). 

3.  Rsmove  the  two  diagonal  braces  from  the  right  side  of  the  chassis. 

4.  Tilt  the  machine  up  so  that  the  front  of  the  machine  is  sitting  on  the 
work  surface  and  peirallel  to  the  floor. 

5.  Remove  the  six  screws  frcxn  the  bottom  of  the  chassis  that  are  under  the 
drives.  Set  the  machine  back  down. 

6.  Remove  the  ribbon  cables  from  the  mairiboard. 

7.  Slide  entire  drive  shield  unit  slightly  to  the  rear,  to  make  room  for 
the  face  of  the  floppy  to  clear  the  opening. 

8.  lift  entire  drive  shield  unit  slightly  and  slide  out  the  side  of  the 
chassis. 

REMOVHaG  THE  DRIVES  FRCM  THE  ERIVE  SHEEID 

1.  Remove  the  ribbon  cables,  power  pli:g  and  the  ground  wire  frati  the  back  of 
the  drive  (hard  drive  or  floppy).  label  these. 

2.  Remove  the  two  screws  that  attach  the  bottom  of  the  drive  to  the  drive 
shield  (hard  drive  or  floppy). 

3.  itemove  the  two  screws  that  attach  the  top  of  the  drive  to  the  drive 
shield. 

4.  Slide  drive  out  through  the  front  of  the  drive  shield. 
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KVRD  £»IVE  CM  FCDPEY  HsBmLCATIGN  FOR  FKXPBO   10  OR  12X 

1.  Cbnfigxire  the  new  cJrive.  Refer  to  page  10 — 3  for  the  hard  drive,  pages 
9 — 5  to  9 — 7  for  the  floppy  drive. 

2.  Slide  the  drive  into  the  shield  so  that  the  mounting  holes  in  the  drive 
are  aligned  with  those  in  the  shield. 

3.  Insert  two  screws  through  the  top  of  the  shield  and  into  the  mounting 
holes  of  the  drive. 

4.  Tighten  these  securely. 

5.  Insert  two  screws  through  the  bottom  of  the  shield  and  into  the  moimting 
holes  of  the  drive. 

6.  Tighten  these  securely. 

7.  Replace  the  ribbon  cable(s),  power  plug  and  ground  wire. 

8.  Slide  the  entire  drive  shield  unit  into  the  chassis. 

9.  Align  the  mounting  holes  in  the  drive  shield  with  those  in  the  chassis. 

10.  Insert  the  six  screws  through  the  mounting  holes  and  tighten  securely. 

11.  Replace  the  two  diagonal  braces. 

12.  Replace  the  riitoon  cable(s)  on  the  mairiboard. 

13.  Replace  the  chassis  hood. 
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11.0  HARD  DISK  GOiSriRQIl£R  BOM© 


11.1  DESCBIPTiaM 


The  hard  disk  controller  board  used  in  the  KAYPRO  10  is  a  Western  Digital 
board,  and  is  not  dealer-serviceable. 
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11.2  RBCfSBOi/HJEBMIATICN  INSTBDCTIOHS 
HARD  ERIVE  CXXmOXER  BOARD  REMCKSVL 

1.  Turn  off  the  machine  and  disconnect  AC  power  (5.1). 

2.  Remove  chassis  hood  (5.1). 

3.  Remove  the  two  diagonal  braces  from  the  right  side  of  the  machine. 

4.  Remove  the  power  plijg  and  the  three  rifctoon  cables  from  the  hard  disk 
controller  board.  label  these  to  insure  correct  replacement. 

5.  Remove  the  three  screws  that  attach  the  hard  disk  controller  board  and  the 
drive  shield. 

6.  Remove  the  board. 

HARD  KOVE  aXfFBCaiER  BQABD  INSlMIAnON 

1.  Ebsiticai  the  hard  disk  controller  board  so  that  the  mounting  holes  in  the 
board  are  aligned  with  the  holes  in  the  drive  shield. 

2.  Insert  the  three  screws  and  tightoi  securely. 

3.  Replace  the  power  plug  and  the  three  ribbon  cables. 

4.  Replace  the  tWD  diagonal  braces. 

5.  Replace  the  chassis  hood  (5.1). 
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12.0  HfFESFSCE  BOARD,   KVXFSO  10  AND  12X 

12.1  EESCRIPriGN 

The   interface  board  that  is  used  on  the  KAYPRO  10  and  12X  is  the  interfece 
betweoi  the  mairiboard  and  the  hard  drive  controller  board.  This  board  is  not 
dealer  serviceable. 
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12.2  nSTEBEfiCE  BQRRD  RQIOVM. 

1.  Turn  off  the  machine  and  disconnect  the  AC  power  (5.1). 

2.  Remove  the  chassis  hood  (5.1). 

3.  Ranove  the  mainiboard  (6.7). 

4.  Remove  the  two  ribbon  cables  from  the  interface  board. 

5.  Remove  the  four  screws  that  attach  the  interface  board  and  the  drive 
shield  • 

6.  Itemove  the  interface  board. 
JNFEBFPCE  BQRRD  INSTSVEIATIC*! 

1.  Position  the  interface  board  so  that  the  mounting  holes  on 
the  board  are  aligned  with  the  holes  on  the  drive  shield. 

2.  Insert  foiar  screws  and  tighten  securely. 

3.  Replace  the  tvro  ribbon  cables. 

4.  Replace  the  mairiboard  (6.7). 

5.  Replace  the  chassis  hood  (5.1). 
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13.0  KEmCARDS 

The  76-key  alphanumeric,  detachable  ke^feoard  is  connected  to  the  ccxnputer  by  a 
four-wire  cable  and  is  powered  by  +5  VDC  through  the  cable.  The  GAPS  LOCK 
indicator  light  allows  a  quick  check  on  v^ether  the  keyboard  is  receiving 
power. 

Ihe  impedance  of  the  connecting  cable  can  be  a  critical  fector  in  proper 
operation  of  the  computer.  Replacemoit  of  the  standard  cable  with  a  phone 
cord  can  create  malfunctions  in  signal  transmission  to  the  computer.  This  is 
because  the  wire  in  phone  cords  is  too  small;  therefore,  the  impedance  over 
the  total  length  of  the  cord  can  be  too  high  for  reliable  operation. 

Wire  in  the  standard  ke^^xjard  cable  is  28-gage  copper,  and  the  cable  length  is 
six  feet.  Should  you  desire  a  longer  keyboard  cable,  restrict  the  length  to 
not  more  than  twelve  feet,  and  use  wire  no  smaller  than  28  gauge. 

Ke^xerd  Cable  Pinouts 

Pin  4  (Black)  -  Serial  Data  out  (to  keyboard),  TTL  level. 
Pin  3  (Red)    -  Ground 

Pin  2  (Green)  -  Serial  data  in  (from  keyboard),  TTL  level. 
Pin  1  (Yellow)  -  +5  VDC 
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14.0  KftXFBD  RGBIE  EBK/mL/TSSmULUnOS  TSSTOXnTLOSS 

14.1  CBASSIS  COVER  BQICKSVL 

1.  llBrn  off  the  machine  and  discxDnnect  the  AC  power(5.1). 

2.  Remove  the  four  scarews  securing  the  top  chassis  cover  (two 
CXI  each  side  of  the  machine) . 

3.  Remove  the  eight  screws  securing  the  bDttcxn  chassis  cover 

(four  on  each  side  of  the  machine) . 

4.  Remove  the  two  sections  of  the  chassis  cover  frcxn  the 
machine. 

CHASSIS  COVER  REX>[A::£MB!n' 

1.  Place  the  lower  chassis  cover  on  the  machine  and  align  the 
eight  mounting  holes  with  the  mounting  holes  in  the  sides  of  the 

machine. 

2.  Insert  the  eight  screws  into  the  mounting  holes  and  tighten 
securely. 

3.  Place  the  top  chassis  cover  on  the  machine  and  align  the 
fc>ur  mounting  holes  with  the  mounting  holes  in  the  sides  of 
the  machine. 

4.  Insert  the  four  screws  into  the  mounting  holes  and  tighten 
securely. 
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14.2  DISKETPEE  ESOTVE  REMCWMi 

1.  Remove  the  top  chassis  cover  (5.1). 

2.  Remove  the  drive  support  unit  from  the  chassis.  There  are 
three  screws  in  the  front  and  three  screws  in  the  rear. 

3.  Ranove  the  ribbon  cable  and  the  power  plugs  fran  the  drives. 

4.  Lift  the  drive  si^port  unit  (drives  still  attached)  off  the 
chassis . 

5.  lb  remove  either  drive  from  the  drive  sij^jport  unit,  turn  the 
unit  over  and  ranove  the  four  screws  that  attach  the 
specific  drive  to  the  si^jport  unit. 

DISKBTDB  DRIVE  BEPLfCSMENT 

1.  Align  the  drive  mounting  holes  with  the  mounting  holes  in 
the  drive  siippDrt  unit. 

2.  Insert  four  screws  into  the  drive  sv^jport  unit  and  into  the 
drive.  Tighten  these  screws  securely. 

3.  Set  the  drive  si:5>port  unit  on  the  chassis  and  align  the 
mounting  holes  in  the  si5)port  unit  with  those  in  the 
chassis . 

4.  Insert  three  screws  into  the  front  mounting  holes  and  three 
screws  into  the  rear  mounting  holes.  Tighten  these 
securely. 

5.  Iteplace  the  ril±)on  cable  and  the  power  plugs  on  the  drives. 
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15.0  TROQBUESBXTINS 


15.1  INTRODOCnON 


The  symptom — fix  guide's  information  is  based  cxi  oia:  experience  repairing 
Kaypro  computers.  The  guide  is  a  summary  of  the  records  that  Kaypro  Repair 
maintains  on  each  computer  received. 


**************************** 


Fixes  for  each  prctolem  noted  are  presented  in  descending  order  of 
occurrence. 

**************************** 
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15.2     KAOTK)  2  AND  4  SYMPICM— FIX  GUIEE 


ccxroiTioN 


POSSIBIE  CAUSE 


RBCCM4EM)ED  ACTION 


No  power,  no 
lights,  no  video 


Rawer  cord  not 
plugged  in 

Fuse  is  blown 

Mairiboard  not  getting 
power 


Defective  mairiboard 

Defective  fuse  holder 

Power  svatch  shorted 
interncilly 

Power  sijpply  jumpered 
for  wrong  si:5ply 

Defective  power  si:5>ply 

Defective  harness 


Check  all  cord  connections 

Replace  fuse 

Check  harness  connections;  check 
for  proper  voltages;  replace 
either  harness  or  power  supply 

Replace  mairiboard 

Replace  fuse  holder 

Replace  power  switch 

Correct  jimpering  cai  power  sijpply 

Replace  power  sij^jply 
Iteplace  harness 


Defective  power  simply  Disconnect  all  modules  fran  power 

supply;  replace  power  supply  if 
fuse  still  blows 


Fuse  blows  v*ien 
power  is  turned 
cai 


Cne  moiule  has  a 
short 


Defective  harness 


Disconnect  all  modules,  replace 
fuse,  and  re-connect  modules,  one 
at  a  time,  until  fuse  blows. 
Replace  that  module 

Replace  harness 


High-pitched      Cne  module  is 
squeal  or  "chirp"  shorted 


thplug  modules,  one  at  a  time, 
from  the  harness.  Replace  the 
module  v*Jose  unplugging  causes  the 
noise  to  stop 
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KAXPEO  2  AND  4  SYMPTCM—FIX  GUIDE  (GGMP'D) 


CCM)ITION 


POSSIBLE  CAUSE 


RBCCMMENDED  ACTION 


Power  lED  flickers  Shorted  module 


No  video  display, 
or  poor  quality 
display 


Video  is  on,  but 
screen  is  filled 
with  "garbage" 
characters 


Disconnect  modules  from  power,  one 
at  a  time,  until  LED  stays  on; 
replace  module  viiose  unplugging 
caused  LED  to  stay  on. 


Defective  power  supply  Replace  power  supply 
Defective  liarness      Replace  Tiarness 


Brightness  not 
adjusted 

CRT  not  connected 


Defective  CRT 
Defective  mainboard 
Defective  power  si^jply 
Defective  harness 


Turn  xjp  brightness  knob  on  rear  of 
chassis;  adjust  brightness  pot  on 
CRT  board,  if  necessary 

Check  all  connections  to  CRT;  be 
sure  plug  cai  rear  of  CRT  tube  is 
square 

Replace  CRT  assembly 

Replace  mainboard 

Replace  pow^  simply 

Replace  harness 


Defective  mainboard    Replace  mainboard 

Reset  harness  shorted   Check  lugs  of  reset  button  for 
to  chassis  grounding  to  inside  of  chassis 

Defective  reset  harness  Replace  reset  harness 
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KMffKD  2  AND  4  SXMPKM— *1X  GUHX  (CXUT'D) 

CCM)ITIC»I  POSSIBLE  CAUSE  RBCXMffiMM)  ACTIOJ 


"Raster"  (hori- 
zontal lines)  CXI 
video 


Brightness  not  adjusted  Turn  up  brightness  knob  on  back  of 
properly  chassis;  adjust  brightness  pot  on 

CRT  board  if  necessary 


Loose  connection  from 
mairiboard  or  power 
s\:pply 


Qieck  black  plug  from  power  sipply 
to  CRT  board,   4-pin  juttper  from 
main  board  to  CRT  board;  check  that 
plug    on  rear  of  CRT  tube  is  square 


Strange  video 
image 


Short  in  brightness- 
adjusting  kncb 

Defective  itainboard 


Check  for  shorts  between  vdres  in 
rear  of  brightness-adjusting  kncb 

Replace  mainboard 


Missing  characters     Defective  mainboard 
on  video  display 

Defective  CRT 


Replace  mairiboard 
Replace  COT  assembly 


Will  nDt  boot 


Defective  diskette 

Diskette  has  no  system 
image 

Wrong  CP/M  for  model 
of  machine 


Defective  drive  B 

Defective  mairiboard 
Defective  drive  A 
Defective  data  cable 


Change  diskettes 

Change  diskettes;  use  a  diskette 
with  a  knovffi  good  system  image 

Check  that  you're  not  trying  to 
boot  a  KP  2  with  a  KP  4  CP/M 
(KP  4  WILL  boot  a  KP  2  CP/M) 

liiplug  data  cable  from  drive  B, 
and  reset  machine;  if  it  boots, 
replace  drive  B 

Replace  mairiboard 

Replace  drive  A 

Replace  data  cable 
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KffiPIO  2  AND  4  SXMPKM-^TX  GDIEE     (GOHT'D) 


COSIDITION 


POSSIBLE  CAUSE 


PBCCMMENraD  ACTION 


Both  drive  LEDs 
are  on,  von't 
boot 


Problem  an.  power-up 

Diskette  has  no  CP/M 

Defective  itiainiboard 

Select  jumpers  on 
drives  incorrect 


Reset  machine 

Try  known  good  sysgenned  diskette 

Replace  mainboard 

Check  select  juttpers 


Drive  A  LED  only    Drive  select  jurnpering  Check  jumpering  on  drive  A 
on  during  reset    incorrect 


No  lED  on  drive  A   Data  cable  poorly 
at  any  time        connected 

Defective  data  cable 

Defective  drive  A 

Defective  mainboard 


Check  all  connections  on  data 
cable 

Replace  data  cable 

Replace  drive  A 

Replace  mairib^ard 


Canputer  boots 
CP/M,  but  no  A> 
proirpt  aj^ars 


Rattling  sound 
frcm  drive  vAien 
accessing 


Defective  diskette 


Defective  mainboard 


Defective  drive 
Defective  mainboard 


Try  known  good,  sysgenned  diskette 
Replace  mainboard 


Replace  the  diskette  drive 
Replace  mainboard 
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KAXFBO  2  AND  4  SSMPKM-^TX  GUIEB     (GCNTIMIBD) 


ccMDmcaj 


POSSIBLE  CAUSE 


REEOyMEMM)  ACTION 


Drive  will  not     Drive  cxjnnectors  loose  Check  all  cxjnnectors  on  rear  of 

step  throLigh  all  drive,  esp.  P12  (Tandon  drives) 
tracks  on  diskette 

Defective  mairiboard  Replace  itainboard 


Defective  drive 
Defective  data  cable 


Replace  diskette  drive 
Replace  data  cable 


Errors  on  either 
drive  during  COPY 


Defective  diskette 


Defective  disk  drive 
Defective  mairiboard 


Change  the  diskette  (if  problati  is 
on  drive  B,  insert  another  blank 
diskette;  if  on  drive  A,  try  to 
copy  frati  a  new  master) 

Replace  diskette  drive 

Replace  mairiboard 


No  output  to 
parallel  printer 


No  power  to  printer 


Check  that  printer  is  plugged  in, 
and  selected 


Poor  cable  connection   Check  all  cable  connections  from 

ccraputer  to  printer 


Printer  is  assigned 
as  serial  by  STAT 


Defective  mairiboard 


Use  STAT  to  assign  printer  device 
as  parallel,  type: 
STAT  IST:=LPT: 

Replace  mairiboard 


No  output  to 
serial  printer 


No  power  to  printer 


Poor  cable  connecticxi 


Printer  is  assigned 
as  parallel  by  STAT 


Check  that  printer  is  plugged  in 
and  selected 

Check  all  cable  connections  from 

computer  to  printer;  also  check 

serial  port  connector  pins  for 

contamination 

Use  STAT  to  assign  printer  device 

to  serial;  type: 

STAT  LST:=^ITY: 
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KRYPHO  2  AND  4  SXMPTCM— FIX  GUIEE      (OKTIIsiUBD) 


CONDITICN 


POSSIBLE  CAUSE 


RBCCMMENDED  ACTIOST 


No  output  to 
serial  printer 
(cont'd) 


Baud  rate  of  printer 
does  not  match  baud 
rate  of  catiJuter 


Use  CC8SIFIG  to  set  baxad  rate  for 
serial  port 


Defective  power  supply  Check  voltages  (esp.-12  V)  at 

power  sij^ply  output;  replace  power 
sipply 

Defective  harness      Check  voltages  (esp.-12V)  at  main 

board  power  connector;  replace 
harness 

Defective  mairiboard     Replace  mainboard 


No  characters  cai 
video  vihen  keys 
struck  on  keyboard 


Defective  ke^iDoard 
coil  cord 

Defective  ke^fcoard 


Keyboard  connector  en 
mairiboard  defective 


Replace  coil  cord 


Replace  ke^^board 

Check  for  shorted  contacts  on 
ke^feoard  plug;  esp.  soldering  to 
main  board 


Defective  mairiboard 


Replace  mairiboard 


Wrong  characters 
or  too  many  char- 
acters appear  vAien 
a  key  is  struck 


Defective  keyboard 
Defective  mairiboard 


Replace  keyboard 

Replace  mairiboard  (if  ""@"(a"(a" 
appears,  replace  8116  IC  on  main- 
board) 


15—7 


15.3  KAXFBD  10  SYMPTCM— FIX  GUIEe: 


IMPORTMIT  NOTE 
******************** 

Do  not  proceed  with  troubleshooting  a  Kaypro  10  until  you  verify  that  the 
ccmputer  has  EPFOM  number  81-302-n  (installed  at  the  factory),  or  has  been 
upgraded  in  the  field  with  kit  number  81-303. 

This  note  only  applies  to  Kaypro  10  computers  with  the  81-180-n  mairiboard; 
NDT  to  the  Kaypro  10  ccanputers  with  the  81-582-n  mairiboard. 


COSIDITION 


POSSIBLE  CAUSE 


RECCMMENDED  ACTION 


No  power,  no 
lights,  no  video 


Power  cord  not  plugged 
in 

Fuse  is  blown 

Mainboard  not  getting 
power 


Defective  mairiboard 

Defective  fuse  holder 

Power  switch  shorted 
internally 

Power  supply  jumpered 
for  wrong  supply 
voltage 

Defective  power  supply 


Defective  harness 


Check  all  cord  connections 

Replace  fuse 

Check  harness  connections,  then 
check  for  proper  voltages  frcxn 
power  stipply;  replace  either 
harness  or  power  si^jply 

Replace  mainboard 

Replace  fuse  holder 

Replace  power  switch 

Correct  jumpering  on  power  supply 


Qieck  for  proper  voltage  output 
at  power  supply  harness  connector; 
replace  power  supply 

Replace  harness 


Fuse  blows  \ft^en 
power  turned  on 


Defective  power  supply  Replace  power  supply 

Cne  module  has  a  short  Disconnect  all  modules,  replace 

fuse,  and  re-connect  one  by  one 
until  fuse  blows  again;  replace  it 


Defective  harness 


Replace  harness 
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KAYEIO  10  SSMPTCM— FIX  GUIEE  (OCNT'D) 


CONDITION 


POSSIBLE  CAUSE 


I^BCCMMENDED  ACTIOSf 


High-pitched 
squeal  or  "chirp" 
upon  power-on 


Qie  modxile  is  shorted   thplug  modules,  one  at  a  time, 

from  the  harness.  Rsplace  the 
module  v*iose  unplugging  causes  the 
noise  to  stop. 


Power  lED  flickers  Shorted  nodule 


Disconnect  modules  from  power  one 
at  a  time  until  lED  stays  on; 
replace  module  v^iose  unplugging 
causes  LED  to  stay  on 


Defective  power  supply  Replace  power  supply 
Defective  harness      Iteplace  harness 


No  video  display, 
or  poor  quality 
display 


Brightness  not 
adjusted 


CRT  not  connected 

Defective  CRT 
Defective  mainboard 


Turn  ip  brightness  knob  on  rear  of 
chassis;  turn  up  brightness  pot  on 
CB?r  board,  if  necessary 

Check  all  connections  to  CRT; 
ensure  CRT  tube  plug  is  square 

Replace  CRT  assaribly 

Replace  mainboard 


Defective  power  sx:ipply  Replace  power  supply 
Defective  harness      Replace  harness 


Extra  pixels  on 
video 


Defective  mainboard 
Defective  CRT 


Replace  mairiboard 
Replace  CRT  assotibly 


Inverse  video 
only 


Defective  mairiboard 
Defective  CRT 


Replace  mairiboard 
Replace  CRT  assembly 
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KZ^XFBO  W  S^MPICM— FIX  OUIEE  (CXXIT'D) 


ccMDrnai 


POSSIBLE  CAUSES 


RBCayMENDED  ACTIC»I 


No  graphics  on 
video 


Damaged  system  image    Run  PUTSYS  and  POTOVL 
Defective  mairiboard     Replace  mairiboard 
Defective  CRT         Replace  CRT  assembly 


No  video;  drives 
riJnning 


Poor  cable  connecticxi 

Defective  mairiboard 

Defective  CRT 

Elston  CRT:  fuse 
blown 


Check  all  cable  connections,  (esp. 
to/ from  video  harness  plug) 

Replace  mairiboard 

Replace  CRT  assembly 

Check  continuity  of  pico-fxase  on 
Elston  video  board  (just  above 
power  connector)  If  open,  replace 


Hard  drive  boots, 
but  no  cursor  on 
video 


Defective  system  image  Run  PUTSYS  and  PUTOYL  from  the 

diskette  drive,  push  RESET 


Defective  mairiboard 


Replace  mairiboard 


Diskette  drive 
boots,  but  no 
cursor  on  video 


Defective  systan  image  Run  GENFLPY  on  the  diskette;  push 
on  diskette  RESET 


Defective  mairiboard 
Defective  drive 


Replace  mairiboard 
Replace  diskette  drive 


Diskette  drive 
won't  boot;  or 
BDOS  error  on 
diskette  drive 


Diskette  not  centered 


No  system  image  on 
diskette 

Defective  diskette 


Remove  diskette,  center  diskette 
in  its  jacket;  try  again 

Run  CTIslFLPY  on  the  diskette; 
push  RESET 

Try  a  known  good  diskette  with  a 
known  good  system  image 
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KAYPHD  10  SXMPTCM-^IX  (SJISJE,   (OOSIT'D) 


COroiTION 


POSSIBLE  CAUSE 


RBCCMMENDED  ACTION 


Diskette  drive 
won't  boot;  or 
BDOS  errors 


Poor  cable  connection 


No  system  image 

Incorrect  cable 
orientation 

Defective  mainboard 

Defective  drive 


Check  all  cable  connections;  esp. 
those  to/ from  drives  and  the 
controller  board 

Run  GENFLPY 

Verify  that  all  cables  are 
oriented  properly 

Replace  mainboard 
Replace  diskette  drive 


Diskette  drive 
von't  format  a 
disk 


Diskette  off  center 


Defective  diskette 
drive 

Defective  mainboard 


Bisure  that  diskette  is  centered 
vd.thin  its  jacket 

Replace  diskette  drive 


Iteplace  mainboard 


Diskette  drive  has  Defective  drive  heads   Replace  diskette  drive 

BDOS  errors  or 

won't  work  if  warm  Defective  mainboard    Replace  mainboard 


Diskette  drive 
makes  a  rattling 
noise,  and  vron't 
boot 


Defective  diskette 
drive 

Defective  mainboard 


Replace  diskette  drive 


Replace  mainboard 


High-pitched  v*iine  Defective  diskette 
v*ien  diskette      drive  ("singing 
drive  runs        heads") 


Replace  diskette  drive 
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KRXPRO  10  SXMPICM— FIX  GUIEB     (CTKT'D) 


OC»©ITIC»J 


POSSIBLE  CAUSE 


RBCCM-ENEED  ACTIOJ 


Verify  installation  of  eprotn 
number  81-302-x  (at  the  factory) , 
or  kit  81-303;  install  if  needed 

Check  all  cable  connections 

Verify  that  all  cables  are 
oriented  properly 

Boot  on  a  disk  in  the  diskette 
drive;  then  log  cxito  hard  drive. 
Run  FINDBAD  (or  CHEXac  on  cylinders 
0  and  1)  if  no  errors  are  found, 
run  PUTSYS  and  PUIDVL 


Defective  controller    Replace  controller  board 
board 


Hard  drive  will    Machine  not  i;5graded 

not  boot;  or  boots 

with  "System  Status 

02"  ("Read  Fault") 

message  Boor  cable  connection 

Incorrect  cable 
orientation 

Systan  image  degraded 


Degraded  format  on 
hard  disk 


Defective  maihboard 
Defective  hard  drive 


Boot  on  a  disk  in  the  diskette 
drive;  run  FORMAT  on  entire  hard 
drive;  then  run  RJTSYS  and  PUTOVL 

Replace  mainboard 

Replace  hard  drive 


Defective  power  supply  Replace  power  supply 


Except  in  the  case  of  an  obvious  head  crash  or  brake  assembly  failure,  ALWAYS 
suspect  other  modules  first  vAien  a  defect  appears  to  be  within  the  hard  drive. 


No  output  to 
parallel  printer 


No  power  to  printer 
Poor  cable  connection 


Printer  is  assigned 
as  serial  by  STAT 


Qieck  that  printer  is  plugged  in, 
ard  selected 

Check  all  cable  connections  from 
catputer  to  printer 

Use  STAT  to  assign  printer  device 
as  parallel;  type: 
STAT  IST:=LPr: 


Defective  mainboard     Replace  mainboard 
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KftXPRO  10  SMiPlCM— FIX  GUIEE      (CJCMT'D) 


CCMDmON 


POSSIBLE  CAUSE 


FBCCMMENraiD  ACTIOST 


No  output  to 
serial  printer 


No  power  to  printer 


Check  that  printer  is  plugged  in 
and  selected 


Poor  cable  connecticxi 


Check  all  cable  connections  fron 
cciT^uter  to  printer;  also  check 
serial  port  connector  pins  for 
contamination 


Printer  is  assigned 
as  parallel  by  STAT 


Use  STAT  to  assign  printer  device 
to  serial;  type: 
STAT  LST:=<[TY: 


Baud  rate  of  printer 
does  not  match  baud 
rate  of  canputer 


Use  GOSIFIG  to  set  baud  rate  for 
serial  port 


Defective  power  siipply 


Defective  harness 


Qieck  voltages  (esp.-12  V)  at 
supply  output;  replace  supply 

Check  voltages  (esp.-12V)  at  main 
board  power  connector;  replace 
harness 


Defective  mairiboard 


Replace  mairiboard 
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KKXFRO  BC»IE  SXMPKM— FIX  GUIEE 

CXMDITIOSr  POSSIBLE  CAUSE 


RBCCMMENDED  ACTIOsF 


No  video  display    Defective  C3RT  Replace  CRT  assettibly 

Defective  mairiboard  Replace  itiairiboard 

Defective  power  si;5)ply  Replace  power  svpply 

Defective  harness  Replace  harness 


Video  is  on,  but  Defective  mairiboard  Replace  mairiboard 

screen  is  filled 

with  "garbage"  Reset  harness  shorted  Check  lugs  of  reset  button  for 

characters  to  chassis  grounding  to  inside  of  chassis 

Defective  reset  harness  Replace  reset  harness 


"Raster"  (hori-    Brightness  not  adjusted  Turn  i:^)  brightness  knob  on  back  of 
zontal  lines)  on    properly  chassis;  adjust  brightness  pot  on 

video  CKT  board  if  necessary 

Loose  connection  fran   Check  black  plug  frcm  power  supply 
mairiboard  or  power     to  CRT  board,  4-pin  jumper  frcm 
supply  mairiboard  to  CRT  board;  check  that 

plug  on  rear  of  CRT  tube  is  square 


Strange  video 
image 


Defective  mairiboard    Replace  mairiboard 


Missir^  characters  Defective  mairiboard 
on  video  display 


Replace  mairiboard 


Will  not  boot 


Defective  diskette 


Change  diskettes 


Diskette  has  no  system  Change  diskettes;  use  a  diskette 
image  with  a  known  good  system  image 


Wrong  diskette  for 
model  of  machine 


RDBIE  will  only  boot  on  17  sector, 
192  TPI  diskettes 


Defective  drive  B 


Uriplug  data  cable  frcan  drive  B, 
ani  reset  machine;  if  it  boots, 
replace  B  drive 
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CaSIDITICN 


KAYFBD  BCBIE  SUffiTCM— «1X  GUHX  ((XN'T.) 

POSSIBLE  CAUSE  RBXMyiENIM)  ACTICaJ 


No  video  display    Defective  CRT  Replace  CRT  assembly 

Defective  mairiboard  Replace  mairiboard 

Defective  power  supply  Replace  power  st?^ly 

Defective  harness  Replace  harness 


Video  is  on,  but  Defective  itairiboard  Replace  mairiboard 

screen  is  filled 

vath  "garbage"  Reset  harness  shorted  Check  lugs  of  reset  button  for 

characters  to  chassis  grounding  to  inside  of  chassis 

Defective  reset  harness  Replace  reset  harness 


"Raster"  (hori-    Brightness  not  adjusted  Turn  vp  brightness  knob  on  back  of 
zontal  lines)  on    properly  chassis;  adjust  brightness  pot  can 

video  CRT  board  if  necessary 

Loose  connection  f ran   Check  black  plug  fron  power  supply 
mainboard  or  power     to  CRT  board,  4-pin  jumper  from 
supply  mairiboard  to  CRT  board;  check  that 

plug  on  rear  of  CRT  tube  is  square 


Strange  video 
image 


Defective  mairiboard    Replace  mairiboard 


Missing  characters  Defective  mairiboard 
on  video  display 


Replace  mairiboard 


Will  rot  boot 


Defective  diskette 


Charge  diskettes 


Diskette  has  no  systoti  Change  diskettes;  use  a  diskette 
image  with  a  known  good  system  image 


Wrong  diskette  for 
model  of  machine 


RCBIE  will  OTily  boot  on  17  sector, 
192  TPI  diskettes 


Defective  drive  B 


Uriplug  data  cable  from  drive  B, 
and  reset  machine;  if  it  boots, 
replace  B  drive 
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CXMDITiaiJ 


KaXPRO  BOBIE  SmPSOi—FIX.  GUIEE  (OW'T.) 

POSSIBLE  CAUSE  RBCOMMEMDEEUACTiaSF 


Will  not  boot 


Defective  mairiboard    Replace  inairiboard 
Defective  drive  A      Replace  drive  A 
Defective  data  cable    Replace  data  cable 


Both  drive  LEDs 
are  on,  \«on't 
boot 


Prctolan  on  power-vp  Reset  machine 

Diskette  has  no  CP/M  Try  known  good  sysgenned  diskette 

Defective  mainboard  Replace  mairiboard 

Select  junpers  on  Check  select  jutpers 
drives  incorrect 


Drive  A  LED  only 
on  during  reset 


Drive  select  jumpering  Check  jumpering  on  drive  A 
incorrect 


No  I£D  on  drive  A 
at  any  time 


Ccnrouter  boots 
CP/M,  but  no 
master  menu 
appears 


Data  cable  poorly 
connected 

Defective  data  cable 

Defective  drive  A 

Defective  mairiboard 


Check  all  connections  on  data 
cable 


Replace  data  cable 
Replace  drive  A 
Replace  mairiboard 


Defective  diskette 
Defective  drive  A 
Defective  mainboard 


Try  known  good,  sysgenned  diskette 
Replace  drive  A 
Replace  mainboard 


Rattling  sound 
frcm  drive  v^en 
accessing 


Defective  drive 
Defective  mairiboard 


Replace  the  diskette  drive 
Replace  mairiboard 
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cnsiDmcasr 


KMflPRO  RC»IE  SMiPTCM— FIX  GUIOB  (OCMP'D.) 

POSSIBLE  CAUSE  REXXMNIENDED  NJTKM 


Drive  will  not 
step  through  all 
tracks  on  diskette 


Drive  cxjnnectors  loose 

Defective  mairiboard 
Defective  drive 
Defective  data  cable 


Check  all  connectors  on  rear  of 
drive 

Replace  mairiboard 

Replace  diskette  drive 

Replace  data  cable 


Errors  on  either 
drive  during  COPY 


Defective  diskette 


Defective  disk  drive 
Defective  mainboard 


Change  the  diskette  (if  problem  is 
on  drive  B,  insert  another  blank 
diskette;  if  on  drive  A,  try  to 
copy  frctn  a  new  master) 

Replace  diskette  drive 

Replace  mairiboard 


No  output  to 
parallel  printer 


No  power  to  printer 


Poor  cable  connection 


Printer  is  assigned 
as  serial  by  STAT 


Defective  mairiboard 


Check  that  printer  is  plugged  in, 
and  selected 


Check  all  cable  connections  from 
computer  to  printer 

Use  STAT  to  assign  printer  device 
as  parallel,  type: 
STAT  IST:=LPr: 


Replace  mairiboard 


No  output  to 
serial  printer 


No  power  to  printer 


Poor  cable  connection 


Check  that  printer  is  plugged  in 
and  selected 

Check  all  cable  connectiais  from 
cctiputer  to  printer;  also  check 
serial  port  connector  pins  for 
contamination 
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ccM)rnc»j 


KKXEVO  BOBIE  SXMPKM— FIX  GUIEE  (CXXIT'D.) 

POSSIBLE  CAUSE         RBCOyMENraD  ACTIOT 


No  output  to 
serial  printer 
(cont'd) 


Printer  is  assigned 
as  parallel  by  STAT 


Baud  rate  of  printer 
does  not  match  baud 
rate  of  ocmputer 

Defective  pcMer   simply 


Defective  harness 


Defective  mairiboard 


Use  STAT  to  assign  printer  device 
to  serial;  type: 
STAT  ISTt^TTY: 

Use  CXasiPIG  to  set  baud  rate  for 
serial  port 


Check  voltages  (esp.-12  V)  at 
power  supply  output;  replace  power 
supply 

Check  voltages  (esp.-12V)  at  main 
board  power  connector;  replace 
harness 


Replace  mairiboard 


No  characters  cxi 
video  vihen  keys 
struck  CXI  keyboard 


Defective  keyboard 
coil  cord 

Defective  keyboard 

Ksyboard  connector  cxi 
mairiboard  defective 


Defective  mairiboard 


Replace  coil  cord 

Replace  ke^tooard 

Check  for  shorted  contacts  on 
keyboard  plug;  esp.  soldering  to 
main  board 

Replace  mairiboard 


Wrong  characters    Defective  keyboard 


Replace  keyboard 
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15.5     KAYPBD  2/84  AND  KaYPKD  2X  SIMPKM-^IX  GUIEE 

See  KAYPRO  2  AND  4  SYMPTCM— FIX  GUIDE  for  the  2/84.     The  problems  and 
solutions  will  not  be  different. 

For  troiJbleshooting  information  on  the  KAYPRO  2X,  see  the  KAYPRO  2  AND  4 
SYMPTCM—FIX  GUIDE  for  all  problems. 
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15.6     KKXPBD  4K  £»MFECM-FIX  GOIEE 

For  help  in  trov±)leshooting  the  KAYPRO  4X,   see  the  KA.YPRO  BCBIE  SYMPTOM— FIX 
GUIDE. 
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